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BLAW-KNOX 


The world-wide Blaw-Knox Organisation pioneers the 
needs of the builder and civil engineering contractor. 
Blaw-Knox Ltd. has at ,its disposal the vast experience 
of its associated Americam Companies in progressive 
research and in the developing. of machines 
to supply the ‘needs of today and 


tomorrow. 


BDLAW-BRAOX LIMITED 


CLIFTON HOUSE EUSTON ROAD NW!: EUSTON — 536l 
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LONDON, FRIDAY, 


NOVEMBER 26, 1943. 








PUBLIC NOTICES 


GOVERNMENT OF INDIA 
perpuTY DIRECTOR OF TOOLS 


try of Labour and 


NATIONAL, SERVICE INVITES APPLI- 
py for APP POINTMENT 89 DEPUTY 
“oR of TOOLS under the Government of 


nt will be for the duration of hw 
anim pe period of one year, subject 
months’ notice on either side. Free 
both wens are provided, bonus on 


ten FICATIONS REQUIRED 
should have at least 10 years’ 
in Distribution over large area of 
Equi t, such as 
General 
‘ot less = 





ag sould write for the necessary 


MINISTRY AOE LABOUR 
1) NATIONAL SERVICE, 
(Technical and Scientific) Register, 
“Advertising Section, 
Alegand ra House, 
Kingsway, London, W.C.2, 
merence number C.1949A must be ‘quoted. 


licant 





tice is Hereby Given that 

R and ‘SON SEEK 
P ‘0M AMEND “the _ SPBCIPICATION of 
ms PATENT 504,563, entitled 
ovements in or slates to Ball and Socket 


i he peo roposed amendment were 
in the Official Cae (Patents), No. 

dated November 24th, 1 
may give jive NOTICE of ye Aa 


to the ai 

ie = at the PAT! wt Face “3s 25, 
BUILDIN 

‘<n - the 24th eR, —. 





SITUATIONS OPEN 





S oy TSSTIMONIALS, Nor ORIGINALS, 
wazss SPECIFICALLY REQUESTED. 





DVERTISERS UNDER. BOX NUMBERS 
IN SITUATIONS OPEN SECTION. 





ihe RULES & ORDERS 
1941 No. 2069 
RICTION ON ENGAGEMENT ORDER 
NTED, MANAGER to Take Control 
Foundry in South, 
omen. As foundry is to 
mechanised, appli 
of Mould 
ry, and 








GENERAL MANAGER, 
sound’ Legs yp knowledge of Engi- 
; must be progressive; post-war 
lopment, ——i- 


Address, 8623, The Engineer Office. 
8623 


——=3 








i —Adcdress, re are 








(C. A. M. SMITH) 


(H. W. DICKINSON) 


(Cc. E. INGLIS) 
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Utilisation of Waste Heat from Industrial 
Operations—No. II «e. 482) 


Gyroscopic Principles and Applications 
No. I. @. 428) 


Underground Storage @. 480) 


Reclamation of Worn Parts—No. II @. 423) 


Piston Turning and Diamond Tools «@. 431) 
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nally 
ence designs and lay-outs, particularly 
smaller ranges of turbines and their auxi 
= @ view to post-war manufacture. 
satisfy all conditions to meet world com- 





REKEEPER WANTED, 
in North-West London district ; 
osition for right man.—Write, Box 
reets, 8, Serle Street, London, W.0.2. 





hire engaged 
Railway Springs. Duties would include 
isation and control of Shop “and 
of Plant. in these 


tenance 
Strict disciplinarian with sound 


experience of production. p essential. 
8a: £500/£600 p.a. OF gery in writing 
(no interviews), stating date of birth, full details 
& Sratietat cr oP oee a a 
ologica r + q 
pang io. A.O.222, should be addressed to the 
MINISTRY OF LABOUR AND NATIONAL 
SERVICE, gy Office, White 
Building, Fitzalan Square, Sheffield. 8614 a 


Post You Are Seeking May Not 
Advertised in, this Column, but do not lose 





is no 
field for such a small 





BABCOCK VALVE VALUE 








INDEX TO ADVERTISEMENTS, PAGE 55 














ALIFIED PERSON to Teach 
srr eames, BO, tae 
Se. Standard. —RIs NER, 








THE FACT that goods made of raw materials in 
short supply owing to war conditions are advertised 
in this paper should not be taken as an indication 


that they are necessarily available for export. 














SITUATIONS OPEN 


init dear OPEN 





Cae ENGINEER and SURVEYOR- 
GENERAL UIRED for the Govern- 
ment of Dominica Public Works Department for 
pends» tour of three years, with ‘te ptt of - 
Salary £600 a year. 
Candidates nmol be 
neers with extensive 
ion. should write to the 
OF LABOUR AND NATIONAL 
and Scientific) 
Section, Alexandra " 
W.C.2, for the necessa: 
app ication forms. The reference number E.81 
must be quoted. 8620 a 





WANTED - strutent Genera and 

r an 
Machine cee N.E. my revious 
mized iabour.~ Address, $570, “he ie ~ 





ANAGER (Qualified Metallurgist). RE- 
QUIRED for oe Research Section 
of sapenteien in London district man 
oO 


and 
x. # qualifications, 


ments 
juired.—Address, 


“ain. 





(Pee FACTORS eIDEPED Some Districts 
of Glows F Products :_ Leather 
Veo Hopes, endless or i fasteners ; Vee Rope 
BENSON VEE Belte Woite in _ first 
instance, B VEE LEATHER CO., Ltd., 
Longside P6472 a 


- 





ANAGER, with t 
M ion’ Houtine REQUIRED for ng 
01 M.A.P. and M.O.8. 
a nee 
home _ an 
ly of Medium and Heavy Elec- 

trical and * Mechanical Plant, to mesunary 


So, and whe So persion Sate “Sie 
Engineer Office. 8606 A 





CAL ENGINEER REQUIRED for 

permanent POST on work of national 

a uirements: Excellent general 

technical ion, apprenticeship, Po 
executive experience 


duction. 3 Ba p.a., with rapid edvanne- 
ment to suitab Applications, which are 
confi must include details of qualifica- 
tions, age, Positions held, and salaries received.— 
Address, , The Engineer Office. 8595 a 


ESTABLISHED ENGINEERING FIRM 
tershire =. 


Leices' 
OFFICE MANAGER, able decipher Blue 
= — position for calsabis st — i? os 
dress, ing age, experience. 
required, P6474, The Engineer Office. Pena A 


Wn MANAGER REQUIRED by Struc- 

area. pplicants sh Be eM ———_ 
10 

able to Coetrol Labour and have wide é 

in the Fabrication of Riveted r Welded 

———. Multi-storey Buildings, Roof Trusses, 


Replies will be trealed in ote Seael coukieed eet 


should give age, details of experience, and 
gelary 


required.—Address, 8598, The 








ORKS MANAGER REQUIRED f 
Works employing about 100 7 et 
Experience in General E: essential. No 
repetition work. ——— 7 stat age, 
EA and salary cqemaed,"B and 
WLISHAW, Cooper S' Hanley, Stoke-on- 
Trent. . 8591 a 
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AUCTIONEERS & VALUERS, Page 56 
BUSINESSES and PREMISES 
For Sale, &c., Page 56 
FOR SALE, Pages 4 and 56 
FOR HIRE, Page 4 
EDUCATIONAL, Page 2 


For Advertisement Rates see 
First Column Overleaf 


CLASSIFIED ADVERTISEMENTS CLOSE FOR 
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Che Engineer 
Annual Subscription Rates 


(including postal charges) 





BRITISH ISLES s 5 0 
CANADA... ccs wee 
CS eae 
(except Canada) 
ADVERTISEMENTS 
The for Classified Advertisements are 1/6 
——— up to ons inch—minimum charge, 6/-; 
Ose Occ Inte 
inch. numbers, 
vose of a8 = under “ - ‘anted.”’ 
Orders MUST accompanied &@ remittance. 
The rates for Displayed ‘Advertinemete will be 
forwarded on application. Classified Ad 








cannot be ya) unless delivered before TWO 

o’clock on Wednesday afternoon. 

Letters relating to the Advertisement and the Publish- 
ing of the Paper are to be addressed to 
the other letters are to be addressed 
i Bone of tan beara 

Postal Address, 

28, Essex Street, Strand, London, W.C.2. 

SOC" Engineer Newspaper, Estrand, London.” 
Tel., Central 6565 (10 lines). 
SITUATIONS WANTED 

CCOUNTANT, 25 Years’ Practical rience, 

PER- 


costs and works accounts, DES 
T POST.—Address, P6466, The Engineer 
P6466 B 


SITUATIONS WANTED 


MACHINERY, &c., WANTED 


MISCELLANEOUS 








the Wie You Aue Seuliee iq dot Amaiee 
| ta those epverresing a this Column, a Small 
Announcement in ‘. Situations “open Ke 
Column will Quickly “aa Econ Produce 
the Right Selection "of Applicant. at the same 
time Eliminat , te Waste of 


Time, and Waste of Opportant is 
— Lines or under, 6s.; each byte hate 


1s. 6d. Box Numbers 1s. extra, which includ es 
despatch of all replies. 


ECH. ENG. DESIRES POSITION, Experi- 
enced production, lay-out, tool room, 
design ; positions held—works man. prod. eng.; 
energetic, keen ; ameaient references. paddress, 
79, The Engineer Office P6479 


ECHANICAL ENGINEER, 20 Years’ Pa 
ence, lay-out, planning, installation, 
boiler, steam, aa labour, ene. 
buying, aero, diesel am. ne erecting, a 
machining, SEEKS RESPONSIBLE SBOSTTIO 
—Address, P6457, The Engineer O: 











ECH. ENGR., Exp. Prod. Insp., Rep., and 

service, DISENGAGED ; position 

held, including Govt. Dept.—A: — 7, 
B 


The Engineer Office. 





a ORGANISATION. 


COMPETENT ENGINEER REPRE- 
SENTATIVE AVAILABLE, London area. 
Wide experience with highly reputable 


concerns and versatile business ; success- 
ful negotiator large contracts. Used full 
ibility; management; London 





A” MINISTRATIVE, . or CON- 
_SULTATIVE POSITION REQUIRED by 
with drive and initiative, a=. 40. 


types of welding, detail ass ly, and line pro- 
— on motor-car es is, air- 
craft, rical. on modern methods, 
plant “lay-out, process paneling. tool design 

and te fixing and time 
study, production and control. 
Capable of handling al commercial —_ 


nd _obta’ Its. 
managerial positions held fo for Bis00 to nine years with 
world-famous firms. Salary to commence. 
—Address, P6454, The 
B 





aaeAnT WORKS MANAGER DESIRES 
OSITION. Twenty years’ experience engi- 

ine trades, sound knowledge modern pro- 
duction methods and o isation. Member, 


Address, P6464, The Engineer Office. P6464 B 





VAILABLE IMMEDIATELY, er Young 

G . experienced plant -design, 
i maintenance, 
works, office, and oF ———— 4 corre- 


The Engineer O 





CAL ENGINEER (32), A.M.LE.E., 
Assoc. Am. L.E.E., DESIRES POSITION 
of RESPONSIBILITY; 5 years be ag gs 
switchgear, cable, mapufacturing and_ testi 
5 years’ supply experience of metering, 
station operation and main’ ; 5 years with 
resea: organisation. Address, P6470, The 
Engineer Office. P6470 B 


| a ye (38), B.O.T. Certificates, Technical, 
D.O.,, and thorough practical training, 
executive experience steam eae ee refrigeration, 
and factory maintenance, LE IMME- 
DIATELY.—Address, P6467, The ingineer Oe. 








INGINEER SALESMAN (48), Experi- 
, construction and 
kno’ non- 





GINEER (39), A.M.I. Mech. E., A.M.I. 
Prod. E., A.I. Indust. Admin., DESIRES 
CHANGE as Production mg “gece or similar post. 
Twenty years’ experience. in ‘ion, 


tool design, and control ; ay present holds 
executive position ; keen, energetic, and tactful 
a —Ad . P6485, The Engineer 
ffice P6485 B 





XECUTIVE (45), FREE for APPOINTMENT. 
Production Engineer of psoved 2 organising 


ability and long experience ern methods and 
— .—Address, 8627, The — eer 
ice. 





Office and staff. Opportunity to use 
initiative appreciated. 


Address, 8616, The Engineer Office. 
8616 B 





gee gl ENGINEER (39), Disengaged, 
] first- perience mass production, 





domestic oo and engineering, 
design jigs, press tools, &c., sound adminis- 
trative and reanising ability. | Min. salary £800. 
—Address, Office. 
P6463 B 





UALIFIED ELECTRICAL and MECHA- 
NICAL ENGINEER, D.F.H., A.M.LE.E., 
age 45, with over 20 years’ executive experience 
in responsible positions covering the 
lesign, lay-out, erection, and maintenance of 
steam, electrical, and hydraulic industrial power 
plants, including and l.p. hot water —— 
installations, Senks’'s CHANGE. 
expected £800.—A p< ob g P6481, 
Office. 1B 
UALIFIED ENGINEER (29), B.Sc., A.M.I. 
E.S., first-class record and references, <_ 





siderable ‘workshop design experience on 
wide range of mechanical — holding 
| position of responsibility, free 8s 
OGRESSIVE POST with sopasable firm. 
Will consider post overseas.—Address, P6468, 
The Engineer Office. P6468 B 





UCCESSFUL WORKS MANAGER. of Iron 
and Steel Works, age 35, mechanical engi- 
neer, public school, first-class. record, good 
eee. REQUIRES POSITION, Assistant 


to Director or General r.— 

Address, P6460, The The Engineer Office. 

wa ENGINEER, Free (49), Electrical and 
echanical, ce boilers, generators, 

transformers, distribution, motors, — 

machine tools, buildings, good references, SEEKS 


POSITION with post-war prospects.—Write, 
Box D.892, Willings, 133, Moorgate, E.C.2. 
8581 B 








ORKS open M.LE.E. (45), “Well 
prenticeship, D.O., and works, 
medium engin 4 





AUGHTSMAN, 30 Years of Age, with 

14 years’ practical and technical experience 
of general enginee , Plant maintenance, jigs 
and tools, forgings, pre and some 
knowledge of pleat plastics, DESIRES 
POSITION with old-established e 
firm; salary a secondary 


ngineering 
eee provid- 
ing ‘work is interesting -and seope for 


advancement ; A.M. Ly Mech. E. 
Address, P6484, The Engineer Office 


uate 
n stadiate 





MACHINERY, &c., WANTED 
COLD STARTING 





wy H.P. 
DIESEL ENGINE ; 
in good condition. 

, The Engineer O: 








ANTED, 7ft. 4 8ft. by tin. GUILLOTINE 
SHEARING MACHINE. Full aaa. 
—Address, 8624, The Engineer Office. 





WANTED, ONE 200-Ton POWER PRESS, 
short stroke for clip me, one particulars. 
—Address, 8625, The 8625 F 


LFRED HERBERT, Ltd., Coveni PAY 
BEST wn for ECO) 
CHINE TOOLS in good condition by first- 
Write wire, or "phone, and our representative 
will "a Certificate ‘ a. 
"Phone : 88781 (20 lines), Coventry ; 
grams: ‘‘ Lathe, Telox, Coventry." os 


JOMPRESSOR WANTED, Suitable Electric 








motor drive, 180i. Lag A c. ft. free air 

ute, pressure 1 . With unl 
device, air putes, krabiy two-stage air 
eee my’ 6 Staffa works, ane 





— BOILER or Similar cy 
2000 Ib. evepereea— 
SERVICES, 50372 Holloway Road, N 





We are licensed by the Machine 
Tool Control for the purchase of all 
classes of Machine Tools, and we offer 
good prices for surplus Machinery 
in any quantities, large or small. 
(Machine Tool Control Licence No. 172.) 
F. J. EDWARDS, LTD. 
359, EUSTON fer LONDON, 


yor dl 4681 (10 liaes), 


Telephone No. - 
“B » Norwest, London. 


Telegrams : 





1 gre 8.8.8.C. LATHE, 8in. to 10in. 
SHAPING MACHINE. 

RADIAL DRILL. 

by DRILL. 

LEE and HUNT, Ltd., Crocus ta 
Nottingham. 8607 





|} tae sy TO Fonasst IMMEDIATELY, 
SEVERAL EAM PILING WINCHES, 

capable of a ie yo direct off the barrel, 

with or without boiler. 
GEORGE COHEN, SONS and CO., Ltd., 

Dismantling Dept., Broadway Chambers, 

smith, London, W.6 (Phone, RiVerside Se 





= | SPREE SR WEED-CUTTING MOTOR 
LAUNCH REQUIRED by Fen Drainage 
Size not = wett. by dft.-Address, Pe443, 
poevt. we Ramis mob mee. 
The Hegincer Oftice. . P6443 F 











a can now be 
a AUTO., 

5 RET LATHE 8? 

for Swiss type Autos. our speciality. —GAIL 

ENGINEERS DESIGNERS, Manser Road, 

Rainham, Essex (Rainham $242). P6483 MW 








TOOLS, GAUGES, SPECIAL-PURPOSE 
JS CUTTERS, PRESS WORK. Quick delivery. 
—Telephone, Hounslow 8538 Mw 





ACHINING WORK REQUIRED, Large or 

Small suitable for Centre Lathes (9in, 
crs. by 8ft.), ange wb 7 Shapers, Planers. 
&c.—STRINGEKS, Ltd., Wincobank, sp Shefteld. 





SHEET METAL ACCESSORIES 
TO. HIGH. STANDARDS 


For the Aircraft and ical Trades. Intricate 

Metal Pressing son Wire Forms, General 

, Caps Milling, Drilling, Assem- 

‘onion, be. 

OXY - ACETYLENE WELDING 
(LIGHT OR HEAVY). 


By A.I.D. Approved Welder. Press Tools, 
Fixtures, &c. Experimental Work. 


FULLY A.LD.. APPROVED. 


METAL CRAFTS (LONDON) LTD. 
315, High Street, Sutton, Surrey. 
"Phone : Vigilant 7642/3. 








ANTED, 4ft. by tin. GUILLOTINE 8514 mw 
INGINEER, A. M. I. Mech. E., M.LA.E., aFlaving SHEAR, 50/60-ton GEARED PRESS. Full 
several years’ business experience and exten- | particulars. —Address, 8603, The Engineer Office. 
sive connections in the ine and Uruguay, 8603 F PECIALISTS ih the 
with transport, utilities, and Tal : ; MACHINING of all 
concerns, HES to CONTACT FIRM of STAND- 7ANTED, SPINDLE BORER and MORTICER | METALLED BEARINGS. service.— 
ING, view to REPRES: ‘ATION in SOUTH with capacity at least 2in. spindles. Full | A. PASSMORE TYLER, Ltd., an ard Road, som 
AMERICA on peg en trade development.— | particulars.—Address, 8617, The Engineer .  — Junction, London, 8.W.il Pes ‘Ttersea . Guaran' 
Address, P6445 ove" PO445 8617 F Gecahenapucan Giatarers oF ©. 
16, Temple Bar House, E.C.4. 
ENERAL MANAGER, Works Manager, Chief ANTED, ANGLE CROPPER, FFERED 
Engineer (42), exceptional _ experience, 2hin. angles. Full particulars ba 
mechanical and electrical, ye od = oa 8604, The Engineer Office. 8604 F 
production, sales, EQUIRES HAVING Png canes For continuation of Small Adve 
POSITION. with progressive en om Ant ANTED, ONE 4ft. CIRCULAR RACK SAW VAILABLE city ~ to | 
able shortly. State salary.—Address. BENCH. Fall partionlace, — Address, 8589, DETAILS —Addrens, W048, The Engineer Ofte - ments see e 4 
The Engineer Office. bese B B° | The Engineer: Office. 8589 F 9048. m0 pag 






AVIQMATIO, MACHINE INVEN 

WIRED by Metal W TIONS | 
MANOFACTORK, at types for POS, 
imventor.—Address, P6478, 














he ee MECHANICAL ENGIY 
with own office, DESIRES to On 
FIRMS of standing with a View to cost 


their products, t os ; 
P6476. The Engineer Office, °°" Wa. pa 

















CLEANING CLOTH 


CANES ses. suitable § 
Worky and oth ‘or _Muniian 


Send order on official f. 
and forward with rn 










In lots of 10 dozen oF more, 8. 8, 


In lots of 50 dozen or more, 8s. per doy 
JOHN HAWKINS and SONS, Lia, 
BE. Dept., Greenbank Mills, omer 
1 





ANUFACTURING and CONSULTING p 
NEER, with orders to place, DESIR 
ACT FIRMS ha manuf: cturing 
pn AR. for immediate and post-war prj 
mac my 8 and fabrication.—Address, P6475, 
Engineer Office. P64 













yg ed TRANSLATION pERTES 
House, 


Terminal 8.W.1, R 
CATION IN ALL LANGUAGIS, ” inch 
Russian and Polish (Phone, 8 ne 7069) 





iT-WAR PRODUCTION.—Substantial ( 
PANY, with works in London ares 
Staffordshire, equipped fe = range d 
a wey ‘ood 
. OPEN to CONSIDER PROPOS 
or New T Technical Products and Develops 
Ane eee, - eonfidence.—Address, 8611, 
& 





















HH 





HEET METAL WORKERS REQUIRE 

VENTIONS in that line for POST. 
MANUFACTURE. Royalty basis conside 
Address, P6477, The Engineer Office. 647) 





Whigs pony eee 
If you are unable to obtain a Board of J 
a new writer, why 
ve your old machine rebuilt, equal to 
days’ service. We will loan you am 
while rebuilding yours. We can und 
number of contracts for monthly ae 
We hold | a licence to purchase y i 
machines in mock: ‘we 
lengths.— TYPEWRITER C0., J 
117, Fleet Street, London, E.C.4 (Tel, 
7162, 4986). a 











EDUCATIONAL 












CREATIVE PIONEERS 
TEACHING BY P0 
all’ ie ro onary of Eng 
our many Special and F: 0 
cid Me oe 4 ato 
Practice,” “* M 


iene. Eso 
Se 








ICS 


Amoi 




















nauti 





















ing, Moto: 
neering, o 4 Civil ” — 
neering,”’ and a angie Engineering.” 
Write for any one (or more) of them, 0 
the willing corviees of = rR Dept. 
We have special terms for men in H.M. Fe 
INTERNA’ INDENCE 
Ltd, 
199, International Bldgs., Kingsway, 



























35 FIRST PLAC 


and HUNDREDS of P 


in the A.M.1, A.M.LM.E., AMIE 
Nie A.M — Cc. &G,, 


boon pained by ‘ane studying at) 
.1.G.B. Engineering First 
Pye ym i 



























































































OTHS 


able for nm, 
Munition 
Pr Factories 


hb remi 
re, 88. 8d. y 


83. per dor 
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A Seven-Day Journal 


Welfare in Industry 


Tue annual general meeting of the Industrial 
Welfare Society took place in London on Friday, 
November 19th. Sir Charles Craven, the chair- 
man, said that last week His Majesty received 
him and asked several questions about the 
Society. The King, Sir Charles said, was 
obviously delighted with the splendid work the 
Society was doing and its present financial 
position, which warranted, it going forward with 
a brave heart and without anxiety with a view 
to extending that work. He assured those 
present that on leaving the Palace he came 
away with the impression that His Majesty 
was just as keen and enthusiastic about the 
work of the Society as he was twenty-five years 
ago. Sir Charles added that all those in industry 
owed the King a very great debt of gratitude 
for having been its chief supporter since the 
creation of the Society. Sir Charles said that 
the Society was now established as a part of the 
industrial life of the country. It was consoli- 
dating the work of the past quarter of a century, 
and it would be agreed that, eventful and useful 
as had been its past, it was now presented with 
an opportunity to render even greater service 
to industry in the years which lay ahead. 
Membership, the annual report states, has now 
reached the highest peak, no fewer than 520 
members having joined since July Ist, 1941. 
The greatly improved financial position of the 
Society is much more satisfactory than at any 
time during the past twenty-five years, and is 
in itself a reflection of the confidence which 
industry feels in the work the Society is doing. 
Close co-operation with all Government Depart- 
ments continues, and shows that there is a very 
definite place for voluntary activity in a move- 
ment like this. Whilst it is for legislation to 
define and maintain minimum standards in 
regard to working conditions, the prevention of 

accidents and the maintenance of health and 
happiness must always be in advance of 
legislation. 


The Shipbuilding Employers’ 
Federation 


THE annual general meeting of the Control 
Board of the Shipbuilding Employers’ Federa- 
tion took place at Carlisle on Friday, November 
19th, when Mr. F. E. 8S. Beavan, the general 
manager of the Mountstuart Dry Docks Com- 
pany, Ltd., and its associated companies, the 
Cardiff Channel Dry Dock and Pontoon Com- 
pany, Ltd., and the Barry Graving Dock and 
Engineering Company, Ltd., of Cardiff, Barry, 
Newport, and Avonmouth, was elected Pre- 
sident. Mr. Beavan succeeds Mr. Louis V. 
Dunlop, of Harland and Wolff, Ltd., of Govan. 
Mr. J. Ramsay Gebbie, the managing director 
of William Doxford and Sons, Ltd., of Sunder- 
land, beeomes Senior Vice-President, and Mr. 
T. Morison, a director of Swan, Hunter and 
Wigham Richardson, Ltd., and Mr. G. Barrie, 
the managing director of Barclay, Curle and 
Co., Ltd., of Clydeholm, Shipyard, were also 
appointed Vice-Presidents. . C. W. Moss, 
a special director and manager of the shipyard 
of Viekers-Armstrongs, Ltd., at Barrow-in- 
Furness, was elected Chairman of the Conference 
and Works Board, while Mr. A. Aikman, the 
managing director of the Grangemouth Dock- 
yard Company, Ltd., was elected Vice-Chair- 
man of the Conference and Works Board. 


America’s Increase in War Production 


Figures which have recently been published 
in America by the United States War Produc- 
tion Board show that the output for October 
was the best for any month since April last. 
The munitions index figure was increased by 
29 points to 648, which represents an output 
six and a half times larger than that which was 
reached in November, 1941, in the last month 
before America entered the war. The output 


of aircraft is 10 per cent. in advance of the 
figure for September, and stands at 8362 air- 
craft. The construction of ships increased by 
5 per cent., while there was an increase in the 


output of communication equipment was 
increased by 9 per cent., and that of motor 
vehicles by 6 per cent. The number of armed 
fighting vehicles, principally tanks, was reduced 
by 11 per cent., in accordance with a pre- 
arranged plan. Mr. Donald Nelson, the Chair- 
man of the War Production Board, made a 
statement in which he said that in general the 
shortages of materials, the labour and man 
power problems and difficulties connected with 
design changes, gave on the whole less trouble 
in the month of October than in recent months. 
Better management, better effort by labour, 
and better trained workers were, he reported, 
clear factors in last month’s performance. 
This improvement, Mr. Nelson went on to say, 
could be summed up in the words ‘‘ Know how,” 
which, it was encouraging to realise, he thought, 
could form a continuing influence from now on. 


Dr. A. M. Robb’s Appointment 


CONSIDERABLE satisfaction will be felt at the 
appointment of Dr. Andrew McCance Robb to 
the Chair of Naval Architecture in the Univer- 
sity of Glasgow, as successor to the late Pro- 
fessor P. A. Hillhouse. Dr. Robb, who has 
been in practice as a consulting engineer and 
naval architect in Liverpool since 1925, brings 
to his new appointment a wide knowledge of 
shipbuilding and the shipbuilding industry. 
He was born in Glasgow and served his earlier 
years with the Fairfield Shipbuilding and Engi- 
neering Company, Ltd., of Govan, Scotts’ Ship- 
building and Engineering Company, Ltd., of 
Greenock, and Harland and Wolff, Ltd. He 
studied at Glasgow University and was awarded 
the B.Sc. degree in 1910 and the D.Sc. degree 
in 1921. For some years he assisted the late 
Sir John Biles and in 1912 was made Assistant 
Professor. In the last war he served in Mesopo- 
tamia, and in 1916, on being invalided home, he 
joined the Admiralty staff and was in the 
department of the Deputy Controller for 
Auxiliary Shipbuilding under Professor T. B. 
Abel. He is a member of the Council of the 
Institution of Naval Architects, a member of 
the Institution of Engineers and Shipbuilders 
in Scotland, and the Liverpool Engineering 
Society, of which he was President during the 
session of 1937-38. He has read papers on 
naval architecture to these institutions and 
also to the Royal Society. As a consulting 
engineer and naval architect, Dr. Robb was, 
before the war, associated with the design and 
construction of the motor liners “‘ Pilsudski ” 
and ‘‘ Batory,”’ which were built in Italy for 
the Gdynia-America Shipping Lines, and was 
responsible for the design of several of the new 
electrically driven passenger vessels which in 
recent years have been added to the fleet of 
David McBrayne, Ltd., of Glasgow. 


Employment Returns 


THE quarterly employment returns’ were 
issued by the Ministry of Labour and National 
Service on Wednesday, November 17th. They 
show that the number of men and boys regis- 
tered at employment exchanges in Great Britain 
as wholly unemployed at October 18th, 1943 
(exclusive of 19,405 men who had been classified 
by interviewing panels as unsuitable for 
ordinary industrial employment), was 48,458 ; 
those registered as on short time or otherwise 
temporarily suspended from work on the under- 
standing that they were shortly to return to 
their former employment numbered 449; and 
those registered as unemployed casual workers 
(being persons who normally seek their livelihood 
by jobs of short duration) numbered 902. As 
compared with July 19th, the latest date for 
which comparable statistics aré available, the 
numbers wholly uneniployed showed a decrease 
of 63, those temporarily suspended from work 
showed a decrease of 293, and unemployed 
casual workers showed a decrease of 71. The 
corresponding figures for women and girls at 
October 18th, 1943, were 23,795 wholly un- 
employed (exclusive of those, numbering 569, 
who had been classified by interviewing panels 


283 temporarily stopped, and 49 unemployed 
casual workers. Of the 23,795 wholly unem- 
ployed, 403 had been classified as unable for 
good cause to transfer to another area. As 
compared with July 19th, the numbers wholly 
unemployed showed an increase of 1187, those 
temporarily stopped showed a decrease of 93, 
and unemployed casual workers showed an 
increase of 11. A table showing the differences 
between the returns of July 19th and those of 
October 18th indicates that while there were 
some small decreases in unemployment in the 
London and South-Eastern, Eastern, Southern, 
Midlands, North Midlands, and North-Eastern 
districts, there were some increases in the 
numbers of unemployed in the South-Western, 
North-Western, Northern, Scotland, and Wales 
administrative regions. 


Institution of Mechanical Engineers 


Last Friday, November 19th, at a meeting 
of the Institution of Mechanical Engineers, the 
Thomas Hawksley Lecture was presented by 
Professor C. E. Inglis. He chose as his subject 
we pic Principles and Applications,” and 
enlightened it by the demoristration of numer- 
ous models. In proposing a vote of thanks to 
Professor Inglis, Dr. Gough paid a tribute to the 
researches he had carried out, and said that 
each conformed to a plan which could well form 
a model for every research worker. One group 
of his papers related to the fundamental pro- 
blems of elasticity and was a classical contribu- 
tion to that field of applied mechanics. But 
his first love had been the balancing of engines, 
and his entry upon an academic career was 
brought about by a Fellowship thesis on that 
subject. Further researches were connected 
with bridge problems, particularly those asso- 
ciated with the lack of balance of locomotives 
running over them. Professor Inglis had played 
a leading part in the work of the Bridge Stress 
Committee under the chairmanship of Sir Alfred 
Ewing. During the 1914-18 war he designed 
new types of portable bridges and observation 
towers, and during this war he had resumed that 
kind of work. After referring to Professor 
Inglis’ services to engineering education, he 
proposed the vote of thanks as one to a great 
scientist, brilliant investigator and designer, 
and inspired teacher. After Major Gregson 
had seconded the vote, which was received 
with acclamation, a pleasant ceremony was 
performed. The President, Dr. Lea, announced 
that the Council that afternoon had elected 
Professor Inglis an Honorary Member of the 
Institution. He asked Professor Inglis to enter 
his signature in the Honorary Members’ book, 
which, made of special materials and bound in 
embossed leather, would, it was hoped, contain 
records of signatures for hundreds of years to 
come. 


The Equipment of Engineering 
Schools 
In a letter to the Editor of The Times, Sir 


Lynden Macassey, the Chairman of the Council 
of Queen Mary College in the University of 
London, draws attention to the problem of 
re-equipping engineering schools. 
out that at the end of hostilities the engineering 
schools and laboratories of our universities, 
colleges, and technical institutions will find 
themselves sadly out of date and sorely in need 
of up-to-date equipment. 
war, Sir Lynden points out, the Government 
will have on its hands a vast accumulation of 
redundant machinery, machine tools, instru- 
ments, appliances, and equipment of every kind. 
Presumably the first draw on this vast mass of 
war material will, he says, be to form, when 
reconditioned, a reserve as against a future 
war, while probably the second draw will be to 
assist the devastated countries to rebuild their 
economic life. After that, Sir Lynden suggests, 
out of the huge balance of material and equip- 
ment that will remain, all engineering schools 
and laboratories should, as part of the national 
contribution to assist their teaching and train- 


He points 


At the end of the 
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production of ammunition of 11 per cent. 





as unsuitable for normal full-time employment), 





ing, be adequately re-equipped and modernised. 
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Salvage of. U.S. 


No. Il—(Continued from page 400, November 19th) 


Puan OF SALVAGE 


Y bese, general plan for the salvage of the 
** Lafayette ” called for carrying out the 
following scheduled operations :— 


(a) Removal! of the superstructure above 
the promenade deck and both above and 
below the water line. 

(6) Trimming the promenade deck to 
prepare for the placing of patches on all 
submerged openings. 

(c) Removal of all partition bulkheads 
of light construction, furniture, woodwork, 
and inflammable materials within the 
vessel, both above and below the water line. 

(2) Closing sixteen cargo ports on the 
submerged port side of the ship and 
bracing and concreting the port cargo 
hatches. 

(e) Closing 356 air ports on the sub- 





FIG. 2—CONSTRUCTION OF BULKHEAD 


merged port side of the ship and patching 
and concreting those ports. 

(f) Removing approximately 10,000 
cubic yards of mud. 

(g) Cleaning out boiler-rooms, rearrang- 
ing floor plates, and securing the boilers to 
their foundations. 

(h) Cleaning out turbo-generator room 
and propulsion motor rooms. (The ship was 


driven by four motors, each of 40,000 H.P., 


attached to four shafts.) 

(t) Patching all promenade deck open- 
ings below the water line. 

(7) Installing timber and concrete bulk- 
heads. 

(&) Shoring promenade deck and certain 
areas of some of the underlying decks. 

(1) Making intermediate deck tight and 
patching all openings in that deck. 

(m) Checking pumping arrangements and 
closing all pipe lines within the vessel 
leading from one compartment to another. 

(n) Checking all available plans of the 
ship to determine strength of bulkheads 
and strength of decks for unwatering 
operations. 

(o) Installing and arranging ninety- 
three centrifugal salvage pumps and piping 
for final unwatering. 

(p) i detailed calculations of 
stability and strength for the righting 
operations. 


5. * Lafayette.” 


(q) Removing part of outer end of pier 88 
and driving fender clusters of piles to 
protect that pier during righting and 
refloating and also to help guard the ship 
from self-injury. 

Upon the shoulders of Mr. A. C. W. Siecke, 
naval architect and consulting engineer of the 
Merritt-Chapman and Scott organisation, 
was placed the primary responsibiity of 
determining the possibility of salvaging of 
the “Lafayette”’; the directing of the 
stability studies ; ascertaining the shoring 
requirements within the craft ; and evolving 
the final pumping schedule which would be 
relied upon to induce the ship to roll herself 
upright, or approximately so, and then to 
float. free of the water bed. Such was the 
heavy task assigned Mr. Siecke, first by 
Commander Sullivan and continued by 
Captain B. E. Manseau, U.S.N., who 
succeeded Captain Sullivan after that officer 
was ordered to the coast of North Africa. 
All strength and stability calculations were 
supervised by Mr. Siecke—a complex and in 
many instances a very difficult task because 
of changes made in the ship during con- 
struction, and the only drawings available 
for inspection were those prepared by her 
designer, Vladimar I. Yourkevitch. . How well 
Mr. Siecke did his work is attested by the 
successful salvage of the “‘ Lafayette.” 


SUBDIVISION INTO WATER-TIGHT 
CoMPARTMENTS 


With patches secured that would assure 
the entire hull being water-tight below the 
surface of the tide, and shoring placed, 
under water, to reinforce decks not designed 


in the silt forming the bottom of the slip and 
therice outward to the riverward ends of 
piers 88 and 90. And it was also necessary 
that unwatering should proceed by steps that 
would initiate a slow righting movement that 
could be maintained as the vessel rolled 
herself upward, and so check any tendency 
to lurch and to swing ‘violently upward and 
then over to starboard, with, possibly, disas. 
trous results. It was originally decided to 
subdivide the underwater portion of the ship 





Fic. 4—COMPLETED BULKHEAD 


into nineteen compartments (Fig. 5). Subse- 
quently a few compartments were made com- 
mon. Existing water-tight bulkheads made 
compartmentation fairly easy, in that side 
nearest the keel, but the diagram shows the 
extent of the shoring, stiffening of the original 
bulkheads, and the extent of the installations 
of new timber and concrete bulkheads that 





to be subjected to hydrostatic pressure in 
service, then the next major work to be 


done was to subdivide the craft’s submerged 
body into numerous water-tight subdivisions 
that would limit the surging of free surfaces 
and permit the nice control of the water 
during the prescribed programme of unwater- 
ing. The aim was to remove the water from 
the vessel so that her pressure on the pivotal 
point of the edge of the rock shelf in the slip 
would not be increased during the lightening 








of the two-thirds of her length that rested 


was necesasry to transform interdeck spaces 





FIG. 3—PETROL ENGINE-DRIVEN PUMP 


into a succession of flooded ballast tanks that, 
when all was ready, were drained in the order 
specified by the pumping programme. 

With the ship lying over on her port side, 
the salvors utilised decks C, D, and E to 
serve, for the time being, as approximately 
longitudinal centre line bulkheads, for the 
transverse control of the water to be pumped 
from the capsized ex-liner. The new ’tween- 
deck timber and concrete bulkheads varied 
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j BULKHEAD STIFFENING 


Closed by divers and braced 
by reinforced concrete. 


MOORING LINE PORTS 


© 


PORTHOLES (356) 
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FIG. 5—SUB- DIVISION OF HULL INTO COMPARTMENTS AND DETAILS OF BULKHEADS, SHORING, ETC. 


ORIGINAL DECKS 





——emme «6 NEW WATERTIGHT BULKHEADS 


NEW TIMBER AND 


CARGO PORTS (16) 


CONCRETE BULKHEADS Pa] 


momen ORIGINAL WATERTIGHT BULKHEADS You: DECK SHORING 
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in their total length, depending upon which 
deck was their inboard terminal, but their 
unit length, of course, was the interval 
between any two adjacent decks, between 
which each section of the bulkhead was 
built to permit installing the bulkheads. It 
was first necessary to rip out any sheathing 
on the underside of the promenade deck and 
also remove cork insulation laid upon the 
main deck wherever either shoring or the 
new bulkheads were to be placed. The con- 
struction of the timber and concrete bulk- 
heads was as follows :—Vertical slots were 
formed by reversed angles that were bolted 
to the deck plating facing each end of a 
*tween-deck unit section of bulkhead (Fig. 2), 
and the bulkhead itself was constructed of 
8in. by 12in. splined timbers that were 
inserted into the two holding slots successively 
from the top downward. This made the 
floating timbers easier to handle, and they 
were canted into the slots and readily 
directed upward and snugly into place 
because of their buoyancy. Any inequalities 
or changes of form of the hull structure at the 
bottom of a bulkhead section were neutralised 
by seating the lowest of the timbers on a 


bedding formed of bags of cement. At each 
end the bulkhead was braced with diagonal 
timbers, 3in. thick, steadied where they 
joined the splined bulkhead and the deck 
plating, with bolted uprights—the triangular 
forms serving to confine tremie-poured con- 
crete that filled the flanking at each 
end of the bulkhead (Figs. 2 and 4). The 
bulkheads were erected to an elevation of 
about 2ft. above the high-tide level of the 
water flooding the ship. The bulkhead 
timbers were keyed together with 2in. by 4in. 
splines. The tremies used in placing the 
concrete were of 4in. pipe, with threaded 
joints and assembled in 4ft. lengths. The 
tremies were shortened, section by section, 
as the lifts of concrete mounted, and the 
concrete, besides holding the bulkhead 
sections firmly in place and reinforcing them, 
provided the desired water-tight joints 
between the steelwork and the wooden 
structures. All told, divers had to place in 
erecting shoring and bulkheads quite 240,500 
board-feet of lumber ; and in sealing patches 
and in constructing the salvage bulkheads, 
just referred to, an aggregate of 1685 tons of 
concrete were placed within the submerged 
section of the ship’s body. The longitudinal 
inboard profile (Fig 5) clearly indicates the 





number, location, and extent of the timber 


and concrete bulkheads, and makes easily 
understandable the quantities of timber and 
concrete used. 

With so much of the work to be done lying 
under water, the importance of an ample 
force of divers very early became apparent to 
the naval authorities. The Merritt-Chapman 
and Scott Corporation could provide some of 
them, and others—although a limited number 
—could be obtained outside. Until latterly, 
diving work in the United States did not 
encourage many men to qualify for that 
field of effort, and the salvage of the 
“* Lafayette,” after bringing back into service 
a goodly number of experienced men who 
had largely abandoned regular diving, 
demanded that steps be taken to make up the 
deficit. This was done by establishing a 
training school for divers on pier 88 and right 
where conditions in the slip and the presence 
of the “Lafayette ’—together with the 
inspiring examples of expert civilian divers— 
would help the naval instructors quickly to 
turn the enlisted men, sent to the school, into 
promising salvage divers. The distinction 
here is made between salvage work in the 





generally relative shallow waters and the 





FiG. 6-ENGINE ROOM OF SUNKEN SHIP 


tanks for which the Navy trains its personnel 
for deep diving, such as is needed, from time 
to time, when submarines go to the bottom. 
The “ Lafayette” has afforded an oppor- 
tunity for this specialised course at pier 88 ; 
and a goodly number of the new men trained 
there have worked side by side with the 
civilian divers who, of course, have done most 
of the underwater work on the sunken ship. 
At the training school for salvage divers, 
where a total of 430 Navy-enlisted men has 
been undergoing instruction and also the 
discovery of how many of them are suited for 
underwater work, a worth-while percentage 
of those volunteers is now seattered at home 
and abroad on important marine salvage 
undertakings. 

The Navy Department has made this 
acknowledgment of what divers at work on 
the ‘‘ Lafayette ’’ have had to contend with : 
** In most cases mud was found to be 1Oft. to 
12ft. deep in way of open cargo ports. More- 
over, divers spent months fighting the hazard 
of spun glass which had been used for‘insula- 
tion throughout the ship. It seemed that the 
fine glass penetrated the skin through the 
pores (evidently working inward through 
their diving suits) and could not be removed 
except by allowing time to let it grow out. 








Actually, the divers’ lives were constantly in 
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danger because of broken glass and the ragged 


edges of steel found throughout the ship, 
which, during the entire operation, threat- 
ened to sever air and life lines.”’ 
All divers were equipped with two-way tele- 
phones in their helmets of a loud-speaker type. 
Some were radio-operated and others were of 
approved electric circuittypes. Thetelephones 
permitted communication between adiver and 
his attendant at the surface or between two 
divers more or less distant from each other. 
As only one half of the vessel’s propelling 
machinery was under water while she lay 
on the bottom of the slip—Fig. 6—the 
salvors sedulously set about cleaning and pre- 
serving with a protective coating of a special 
oil preparation all the machinery remaining 
in place above the water, so as to safeguard 
it against the corrosive action of moisture 
and the gases rising from water vitiated by 
the discharge of two large city sewers that 
empty into the slip. The same care has been 
taken by the Navy Salvage Service in hand- 
ling metal parts and apparatus recovered from 
the inundated compartments or exposed, but 
not removed, as the water was lowered. 
According to a statement made by a repre- 
sentative of a Standard Oil Company sub- 
sidiary: “‘ The new petroleum speciality is 
a series of several rust-preventing products, 
and has the property of penetrating water 
in contact with metal surfaces and spreading 
out on the surface so as to seal the metal 
from oxygen.” Further: “Even electric 
motors were so treated, and although 
ordinary oils are injurious in motor arma- 
tures, no damage occurred.’ The protec- 
tive petroleum preparation was applied by 
dipping, swabbing, and spraying with com- 
pressed air. It is reported that even a 
gyroscopic compass was so successfully pro- 
tected that the replacement of only two parts 
and a motor was required, and the compass 
was later placed aboard a ship going to sea. 
It is believed that these measures will net 
substantial rewards by reducing the demand 
for costly replacements. ; 


sunken or flooded ship requires forced ventila- 
tion, and the “ Lafayette,’”’ because of her 
long submergenceand the foulness of the water 
within her, was no exception. According 
to a report made for the Press by the Navy’s 
Officer of Public Relations: ‘The salvors 
must constantly be on guard against gas 
hazards arising from the decomposition of 
organic materials, and the displacement of 
oxygen by any one of a number of causes, 
such as [metal] burners’ torches, the opera- 
tion of [petrol] engines, &c. Besides these 
usual dangers of gas, the salvors on the 
“* Lafayette”? were faced with additional 
hazards resulting from the organic material 
entering the ship from the slip. Two city 
sewers empty into the slip. Extensive water 
tests were made early in the salvage opera- 
tions to determine the extent of the hazard 
resulting from these organic materials. 


| 
LT 


were used throughout the salvage of the 
vessel as a constant precaution against forma. 
tion of gas. The fatal hydrogen sulphide wags 
found at various times and workmen were 
prevented from entering those compart. 
ments until proper ventilation had done 
away with the danger.” In fact, blowers 
were placed in many parts of the craft to 
ensure ample circulation of fresh air, and 
shifted to any point where daily tests showed 
such to be needed. 

Work on the wreck was pushed night and 
day for a good many months preceding the 
start of unwatering, and during that time 
the unflooded compartments were stripped 
as far as practicable of all combustible 
materials to safeguard against a recurrence 
of fire. The ship was also provided with fire. 
fighting apparatus, including ample instilla. 
tions of CO, equipment. 





Various gas-testing devices and implements 


(T'o be continued) 








RalILWays IN THE Union of SoutH AFRICA 


a absence of navigable rivers in the 
Union made communication with the 
interior of South Africa very difficult until 
railways were built. Much of the inland 
territory was wild and unknown until rail- 
ways penetrated inland. 

There is little of the romance that charac- 
terises the story of the Canadian C.P.R. in 
the history of railway construction in the 
provinces that now form the Union. There 
were no great independent pioneers of rail 
transport in the early days; the various 


Governments of the different Colonies and 
States, after great agitation caused by the 








As is often the case in marine salvage, the 


obvious need of improved transport, almost 


Engineers and the British Empire 


By Professor MIDDLETON SMITH, MSc., M.I. Mech. E., LL.D. 
No. XXI—(Continued from page 402, November 19th) 


reluctantly began the task of building rail- 
ways. They worked with no co-operation. 
Railway history in South Africa commenced 
in 1859, when construction began on a 57. 
mile route from Cape Town to Wellington. 
The mechanisation of the diamond fields at 
Kimberley made it imperative to connect that 
centre by rail with the sea. A line from Port 
Elizabeth was commenced in 1873 and ono 
from East London in 1874, but the 650-mile 
line from Cape Town to Kimberley was not 
completed until 1885. Then came the dis- 
covery of gold in 1886, but there were no 
railways in the Transvaal. 

The line from Port Elizabeth reached the 
Orange Free State boundary at Colesberg. 
The Cape Government built an extension 








MAIL. TRAIN ON NATAL MAIN LINE 
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which finally went on to the Vaal River, for 
which the Orange Free State gave the needed 

rmission on terms which seem harsh. In 
1994 it was stated by theCape Treasurer 
that at the end of that year the railway had 
provided the Orange Free State with a share 
of profits amounting to £235,000 in just over 
three years. Cape Colony had provided the 
funds, built the line, and worked it for those 
who had received not only the above sum, 
put the great advantages of rapid and reliable 
transport—all presented without risk to the 
recipients. Then, in 1896, the Transvaal 
Government took over the railways within 
its border, and, by refusing to cover the 
52 miles between the Vaal River and Johan- 
nesburg With steel rails, aggravated the 
tension between the British and Boers. And 
so the mineowners carried their heavy plant 
over that last section in ox wagons. It was 
stated that as many as 120 wagons crossed 
the drift at Vereeniging in one day. There 
was a demand for, and a threat of, military 
support to enforce an agreement of 1884 
which the ‘Transvaal had violated. The 
history of railway construction in South 
Africa before the time of the Union is a 
pathetic story, showing the narrow outlook 
of both British and Boers in the neighbour- 
ing states and colonies. Finally, goods from 
the Cape reached Johannesburg by going 
through the Free State and using the line 
of the Netherlands South Africa Railway 
Company. 

Revenue from the gold mines enabled the 
Transvaal Government to survey the railway 
from Pretoria to the Portuguese border 
(1887). They wanted to divert the traffic 
from the Cape system. Every sleeper that 
was laid to the Transvaal from a British 
port caused another sleeper to go down on the 
line to the Portuguese port of Lourenzo 
Marques on Delagoa Bay. The first train 
from Pretoria to that east coast non-British 
port ran in 1894. The line from the British 
port in Natal crossed over the Transvaal 
in 1891, but did not connect with the Rand 
until 1895. The railway from Port Elizabeth 
to Bloemfontein reached the Transvaal in 
1892. In 1896 Natal was able to complete a 
train service between Durban and Johannes- 
burg. The Cape Colony had built the three 
lines from Cape Town, Port Elizabeth, and 
East London. From Cape Town to the Rand, 
by rail, is 956 miles; from Port Elizabeth 
itis 712 miles ; from East London, 665 miles ; 
from Durban, 482 miles; from Lourenzo 
Marques, 394 miles. 

The work of the engineers who built roads, 
bridges, railways, and telegraph lines failed 
for many years to unite the various political 
parties in South Africa, and for a time the 
Netherlands Company controlled the Rand 
end of all the lines. Enough has been written 
to suggest that the Union of South Africa 
was a necessity, but it should have been 
accomplished peacefully. Perhaps the engi- 
neer will be given a better chance in the 
future than in the past to carry steel rails 
all over the Dark Continent. 


RuHopEs AND RAILways 


Rhodes may be compared with Donald 
Smith of the C.P.R. in Canada, for he was 
determined to drive rails through South 
Africa and advocated a line from the Cape 
to Cairo. The rails were pushed on through 
Bulawayo, Southern Rhodesia, to the Victoria 
Falls; then on through Northern Rhodesia, 
past Broken Hill, and thence north-east to 
the Katanga area and Elizabethville in the 
Belgian Congo. But the Rhodes railway 
schemes were concerned with territory north 
of the Union. 

By the end of the year 1913 there were 
8784 route miles of railway in the Union, 








mostly single line; 8232 miles were owned 
by the Government. In 1938 there were 
13,900 route miles of track; also mecha- 
nised road services over 13,000 miles of 
highways and up-to-date air services. There 
had always been jealousy and rivalry 
between the different ports. There was great 
competition between East London, Port 
Elizabeth, Durban, and the Portuguese port 
of Lourenzo Marques. 

Lord Milner, when High Commissioner, 
was a strong advocate of the extension of 
railways as an aid to political union and 
economic development. He pointed out 
that Natal and the Orange River Colony 
were neighbours, but “‘ it takes as long to get 
from the capital of one to the capital of the 
other as from London to Rome.” When he 
returned from South Africa in 1905 he had 
seen built during his administration 275 miles 
of new railways in the Tranvsaal and Orange 
River Colony ; 311 miles were in course of 
construction ; 488 miles of new construction 
had been arranged. The South African Rail- 
ways, Harbours, and Airways is now one 
vast State-owned organisation, which in 1938 
had a capital investment of £172 million. 
We are informed that “there is only one 








ments in gradients and curvature economical 
and in some places even essential. On the 
Natal main line heavy earth works and tunnel 
construction of considerable magnitude have 
been carried out—the Delville tunnel is 
1001 yards long. The Durban-Tugela section 
(66 miles) on the Natal north coast ling was 
relocated and rebuilt. These undertakings 
involved much careful survey and consider- 
able expense. 

Edward Pease, in England, supporting the 
historic Stockton and Darlington line, said : 
“ Let the country but make the railways and 
the railways will make the country.” Civilisa- 
tion extends with the building of railways, 
especially in Africa. The Union (1910) 
caused unification under a central Govern- 
ment of the four provinces and their railways. 
The operated mileage of steam and electrified 
railways in the Union to-day is 13,950 miles. 
The Auxiliary Road Motor Services have an 
operated mileage of 17,000. Hardwoods, 
imported from Java and Western Australia, 
are mostly used for sleepers on the main linés, 
but limited quantities of indigeneous South 
African hardwoods have been used. Jarrah 
from Australia gives a life of from sixteen to 
twenty years. Reinforced concrete sleepers 





**UNION LIMITED”’’ 


undertaking of the Union of South Africa 
larger than the railway organisation, and that 
is the State itself.” It is claimed that the 
tariffs on the railways, especially for tourists, 
are remarkably low. A first-class fare for a 
journey of 2000 miles cost (1938) 1-58d. per 
mile and 1-34d. for a 3000-mile tour. 

Local economic and topographic con- 
ditions have determined the main features of 
the railway system, which has thousands of 
miles of single track. The narrow 3ft. 6in. 
gauge permits of easier negotiation of sharp 
curves, as well as a reduction in the quantities 
of earthworks ; the earliest railway builders 
started with tracks set to European standards 
—4ft. 84in. gauge—but it soon became 
apparent that it would be more economical 
to mount the passes on to the higher interior 
plateau and to traverse hundreds of miles of 
country then largely uninhabited, if curves 
and gradients were fitted more closely to the 
shape of the contours and to the general 
slope of the country. Thus,*to a major 
degree, the narrower gauge is used. 

With the exception of military work done 
in limited areas, there had been but little 
detailed topographical survey of the Union, 
so that engineers building a new line have 
had to make complete and careful surveys. 
The increasing wealth of the country and the 
great increase in traffic have made improve- 





IN HEX RIVER MOUNTAINS 


of various designs have been tried, but have 
not been a success. 

In thirty years since the Union was formed 
the traffic on the railways increased by 418 
per cent. and coal traffic by 95 per cent. 
In that period the State invested capital 
amounting to £165 million in railways and 
received from the Administration about £144 
million in interest charges. Goods carried . 
on the road motor service of the railways rose 
from 400,000 tons in 1934 to 860,000 tons in 
1940. 


Tue Rattway MECHANICAL DEPARTMENT 


This section of the South African Railways 
and Harbours Administration employs a 
staff of about 10,000 and controls the spend- 
ing of over £2} million a year on the main- 
tenance of rolling stock, and over £34 million 
@ year on the manufacture of rolling stock, 
spares, and stores. In addition, the Trans- 
portation Department spends over £1 million 
annually. 

There are extensive workshops in the four 
provinces. Passenger coaches and goods 
vehicles are built to a greater extent in them 
than formerly. There are eight centres 
where rolling stock and locomotives are kept 
in good condition. There was, however, 
before the war a steady import of locomo- 
tives, electric motor coaches, and main line 
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saloons from overseas. Twelve de luxe 
coaches, with full air conditioning equipment, 
were ordered in 1937. 

The Mechanical Department manufactures 
a huge stock of spare parts and fittings of 
many and diverse kinds. These include loco- 
motive boilers, engine cylinders; various 
castings, &c. Other products are signal 
fittings, rail chairs, inspection trollies, &c. 
The Department maintains all harbour plant 
—coaling appliances, tugs, dredgers, &c. It 
builds motor-bus bodies and does, at times, 
work for the Government Departments not 
connected with the railways. A variety of 
wagons of considerable carrying capacity for 
minerals, merchandise, livestock, and agri- 
cultural produce are in use. Before the war 
coach and wagon wheel centres, tyres, and 


design more powerful locomotives, both for 
passenger and goods services. 

Mention should be made of the successful 
treatment of water, in certain areas, which is 
unsatisfactory in its natural condition. The 
Administration has evolved efficient means of 
solving these difficult problems, aided by the 
work done in the chemical laboratories. 


RalLwaY ELECTRIFICATION 


The South African Railways and Harbours 
Administration decided in 1921 to electrify 
a part of the main line which connects Durban 
with the Transvaal. The general question of 
electrification had been under consideration 
since 1903. The general manager of the 
South African Railways and Harbour Board, 
Sir William Hoy, who was one of the big men 





axles were imported and assembled into 


in the development of South Africa, per- 
suaded his Govern- 
ment to invite Messrs. 
Merz and McLellan to 
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report on the question 
of electrifying certain 
portions of the. rail- 
ways. Mr. F. Lydall 
went out to collect 
material for a report, 
and in the early part 
2 of 1919 the firm issued 
> a report which covered 
=i various sections of the 
railways in the Cape 
Province, in Natal, 
and in the Transvaal. 
Owing to the rapid 
increase of traffic, the 
original scheme was 
amended. It was con- 
sidered that the con- 
version of the Natal 
line between Durban 
and Glencoe would be 
most profitable and it 
was recommended that 
immediate steps 
should be taken to put 
this work in hand, to 
be followed by other 
sections later. 

In August, 1919, Mr. 
Merz left England to 
discuss the report with 
Sir William Hoy in 
South Africa. It was 
subsequently decided 
toelectrify two sections 
of the railways, viz., 
the Natal main line 
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RAILWAYS OF SOUTH AFRICA 


sets at a lower cost per pair than when 
imported complete. Coaches were built at 
least as cheaply as those imported. We may 
be quite sure that these well-equipped work- 
shops have been of immense value for war 
production. 

In the first quarter of a century after the 
formation of the Union the number of engines 
on the 3ft. 6in. gauge increased from 1405 to 
2018 and the total tractive force increased 
from 28,399,312 lb. to 59,222,691 1b. The 
number of coaches and the number of wagons 
used on that gauge had been practically 
doubled. Some ninety-eight electric loco- 
motives had replaced steam engines, giving 
an additional tractive force of over two 
million pounds. On the 2ft. gauge engines 
increased from twenty-five to sixty-two 
wagons from 259 to 1031. With the strength- 
ening of bridges and permanent way the 
chief mechanical engineer has been able to 








@ between Durban and 
Pietermaritzburg and 
the Cape Town to 
Simonstown line. The 
first-named is the 
coastal section of the 

long line from Johannesburg to Durban; 
it carries both heavy mineral traffic 
from the Natal coalfields and a good 
deal of passenger traffic between Durban 
and the suburbs. The second-named is 
entirely a passenger line with dense sub- 
urban traffic. After the tenders had been 
received financial stringency caused the post- 
ponement of the work on the Cape : Nod 
section and only the Durban-Maritzburg 
section was constructed. 

In 1921 Mr. F. Lydall again visited South 
Africa. It was then decided that, as the rate 
at which the traffic was increasing was more 
than had been estimated earlier, it was 
advisable to make provision for 50 per cent. 
more traffic than had been considered in the 
original scheme. It was recommended that 
the section of the main line between Glencoe 
and Maritzburg should be electrified imme- 





between Maritzburg and Durban should be 
taken in hand at a later date. Contracts jn 
accordance with this recommendation were 
placed in 1922 for the section Glencoe. 
Maritzburg, which is 171 miles long. 

The electrification scheme provided a capa. 
city to deal with 30,000 tons of freight traffic 
daily in a coastwise direction, and a passenger 
traffic in each direction of 1000 to 1500 tong 
per day. Overhead contact at 3000 volts 
D.C., fed by the 88,000-volt transmission 
lines through twelve sub-stations, was 
adopted. Some ninety-five electric loco. 
motives were constructed. This was the first 
important railway electrification scheme on 
which all sub-stations were equipped with 
automatically controlled apparatus. The 
system had been successfully tried in Mel. 
bourne, but it had not been adopted there on 
any great scale. Climatic conditions in that 
part of Natal are very severe ; in winter the 
air is dry, moderately warm by day, and cold 
at night ; in summer tropical rainstorms and 
very severe lightning storms caused diffi. 
culties in the early days of electric operation, 

The site chosen for the power station is at 
Colenso, where the railway crosses the 
Tugela River. This is reasonably near to 
Durban, so that there was no difficulty in 
linking up with a station there, and the whole 
line from Durban to Vryheid, 310 miles long, 
can be worked electrically from two points of 
supply. The minimum flow of the Tugela is 
30 cusecs, but in times of maximum flood may 
reach as much as 100,000 cusecs. To secure 
an adequate supply of condensing water in 
the dry season a reservoir of 120 million 
gallons was formed by building a small weir. 
At first serious trouble was experienced from 
the silting up of the river and the choking 
of the circulating water intakes. The station 
had to be shut down until a channel, 25ft. 
deep, had been cut through a silt deposit. 
Mr. McLellan went out to South Africa to 
deal with the situation and, in consultation 
with Mr. Kanthack, solved the problem by 
replacing the weir originally built by a 
barrage lower down the river and causing a 
sluice gate regulator chamber to be built in 
the river connected to the circulating water 
pumps. Mr. F., Lydall read a paper before 
the [.E.E. in March, 1928, in which a com- 
plete description of the scheme was given. 
In the power station five 12,000-kW turbo- 
alternators were installed. Some of the 
transmission lines run across country at 
5000ft. altitude. The average cost per unit, 
at 3000-volt D.C. supplied to the overhead 
track conductors on the railway, was (1927) 
0-818d. That figure included not only all 
costs and charges connected with the power 
station, but also all losses, operating and 
maintenance costs, and capital charges in 
connection with the transmission system and 
sub-stations. The total mileage worked by 
ninety-five locomotives that year was 
6,383,010. The electric service was worked 
by eighty-five sets of drivers and assistant 
drivers, who replaced some 300 drivers and 
300 firemen required under steam traction. 
The saving of wages for locomotive crews and 
guards was considerable. Since the first 
installation was completed in 1927 the 
electrification has been extended in both 
directions, as far as Durban, on the Natal 
coast, and Volksrust, on the Natal-Transvaal 
border, and from Ladysmith into the Orange 
Free State as far as Harrismith. The Pre- 
toria power station supplies energy for the 
northern section of the Johannesburg - 
Pretoria electric traction service. 

An interesting innovation in equipment 
was made when the electrified main line 
section was extended at the southern end, 
as far as Durban, and at the northern end, 





diately, and that the conversion of the section 


as far as the Natal border to Volksrust. It 
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was decided that power could be supplied for 
the purpose without enlarging the generating 
gation at Colenso. Mercury are rectifiers 
were used instead of motor generators in the 
new sub-stations. These promised economies 
in first cost and efficiency, as compared with 
the 3000-volt machines, hut there was the 

roblem of how to absorb the current 
returned by the regenerating locomotives. 
The traffic conditions and gradients in the 
extensions were such that it was most desir- 
able to arrange for this energy to be sent 
back to the A.C. lines. The Electricity Com- 
mission, after a world-wide investigation, 
decided to install twenty rectifiers in all, 
with associated apparatus, in the new sub- 
stations. This was the first main line electri- 
fication to be equipped with inverted recti- 
fiers in large numbers. The ingenious 
arrangements made have worked with success. 
Two 1000-ton trains, on a 1 in 70 gradient, 
both upwards and downwards, with a single 
rectifier and inverter to supply them, have 
traversed the line satisfactorily. Remarkable 
loads have been carried; operating as a 
rectifier a single tank carried practically 
three times full load for over ten minutes. 
Inverted loads of 3000 kW on a single unit 
have been carried. The drivers normally 
control the trains on the down gradients in 
these sections by regenerative braking alone. 
It is worth noting that the main line handles 
20,000 to 30,000 tons of traffic a day. Experi- 
ence over some years of regular service (since 
1937) has justified the bold decision of the 
Electricity Supply Commission to install 
this apparatus made by an eminent firm of 
engineers in Britain. 

A suburban line from Cape Town to 
Simonstown was equipped with electric 
traction in 1928 and other lines from Cape 
Town use electric traction ; altogether about 
44 route miles are electrified. Suburban 
lines in the Rand .area are equipped for 
electric drive and also the Germiston- 
Pretoria line, involving a total route mileage 
of 131}. 

(To be continued) 








Reclamation of Worn Parts* 
(Continued from page 414, November 19th) 
ELECTRO-DEPOSITION 
By A. W. Hornersatt, M.Sc. Tech.|} 


I. INTRODUCTION 


Wirn few exceptions, electro-deposition is 
satisfactory as a general method of repairing 
worn or over-machined parts of machines, 
vehicles, engines, guns, &c. The area to be 
built up is usually small ; the remainder of the 
surface is insulated with a coating of wax, thus 
confining the deposit to the required position. 
The mechanical properties and the adhesion 
of the deposit must be suitable and reliably con- 
trolled if the process is to be successful. 


II. Properties oF ELectRo-Deposrrep METALS 


Hardness.—It is a curious .fact that the 
indentation hardness of electro-deposited metals 
is normally higher, and sometimes very much 
higher, than that of the same metal in the cast 
or annealed condition. The diamond pyramid 
hardness of nickel and chromium as ordinarily 
deposited in practice is normally within the 
ranges 250-450 and 750-950 respectively. Fig. 1 
indicates the hardness ranges of a number of 
metals obtained by electro-deposition compared 
with those achieved by cold working (the figures 
given are values obtained with coatings of 
appreciable thickness; higher values may be 
obtainable on the surface as a result of cold 


working). 





* Institution of Mechanical Engineers, November 
12th. Abstracts from a symposium of ‘three papers. 

|| Metallurgical Branch, Armament Research Depart- 
ment, Ministry of Supply. 





Tensile Properties:—-No exact correlation of 
mechanical properties of electro-deposited metals 
is usually possible because of the difference in 
structure between starting and finishing faces. 
The crystals of the deposit are usually columnar 
and oriented at right angles to the plane of 
testing. Such crystals are smaller near the 
starting face and the deposit is stronger and 
harder in this region, and often more ductile. 
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Fic. 1—Hardness of Electro-Deposited and Cast or 
Worked Metals 


As a general guide, typical results of tensile 
tests of electro-formed nickel and copper sheet 
are given in Table I :— 


Taste I.—Tensile Properties of Typical Copper and 
Nickel Deposits 











Ultimate tensile 
strength, Elongation, 
tons per sq. in. per cent. 
Nickel : Soft ore 28 35 
Hard 55 6 
Copper... 20-25 40-55 








Adhesion.—It has now been established that, 
under properly controlled conditions (which can 
be secured in practice), the deposit and base 
are united by forces of atomic attraction. 
Under ideal conditions therefore the force 
required to separate the two metals would be 
equal to that needed to rupture the weaker of 
the two and fracture would not occur at the 
joint, since there is some interpenetration of 
the lattices and it is likely that at the interface 
the lattice would be strained and therefore 
stronger than normal. That this condition is 
achieved in practice is rarely demonstrable, 
but it can be shown to be approached by a test 
of the type illustrated in Fig. 2. Typical values 
obtained with this test are shown in Table IT :— 


TaB_z Il.—Typical Adhesion Values of Electro-Deposited 
Nickel to Various Metals 











Adah - yn 
Underlying metal. tons per Location of 
sq. in. fracture. 
Mild steel, rolled bar... . 28 In steel 
3 per cent. nickel steel,| 32 In steel 
forged 
Nickel-chromium structural] 21 In_ steel, near 
steel, hardened and tem- interface 
pered 
Case-hardened steel ... ...) 22 In_ steel, near 
interface 
Cast iron (pearlitic) ... ... 7 Near interface 
Nickel-coated mild steel ...| 28 In nickel 
Copper, extruded rod... ...) 18-5 In copper 
Brass, “‘ 70/30”... sof 28°85 In brass 
Brass, “‘ 60/40 ”’ ... 25 chal, RP In brass 
Phosphor bronze... ... ...| 15 In phosphor 
bronze 
Alommaiitatia- i.) ow.) 84 WS 3-5 | In aluminium 
Hot-dipped tin coating on 1-8 |,In tin coating 
mild steel 
Electro-deposited lead coat- 1-0 | In lead coating 
ing on mild steel 











Experience shows that once the technique 
of the process has been properly mastered, very 
few failures due to faulty adhesion are found 
Where they do occur, they are usually attribut- 
able to inefficient operation of the process, 


Processes are not at present available for obtain- 
ing very strongly adherent deposits on certain 
metals, although some of these can be built up 
with sufficiently adherent coatings to withstand 
the stresses likely to be met with in service. 
The general position is summarised in Table III : 
TaBLe III.—General Indication of Suitability of Different 

_—_ a Up from the Point of View of the 





























No special Sp sat ro- Adh 2 Adh 
difficulty in comtiig medium, normally 
P ing ; ded ; itable for | poor—not 

strong strong ordinary | suitable for 
adhesion adhesion service, building-up, 
obtainable | obtainable but may if stresses 
fail under tending to 
severe local | detach coat- 
stresses ing are likely 
to be 
encountered 
in service 

Mild steels, Tungsten Stainless Most 

low alloy steels, steels, cast | aluminium 

structural b " irons, chro- | and mag- 
steel (not special mium, case- | nesium alloys 
surface brasses hardened 

hardened), (e.g., con- steel, 

copper, taining tin, nitrided 
** straight ’ | phosphorus, | steel, some 
brasses, iron, man- aluminium 
nickel ganese, &c.), alloys 
aluminium 











Stress. — Most electro - deposited metals 
undergo a change in volume after they have 
been deposited. With nickel and chromium 
deposits: this change is normally contractile, 
although nickel deposits can be formed which 
expand. Zinc deposits normally expand. The 
results of measurements of the relative degree 
of movement of various electro-deposited metal 
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(a) A cylindrical test piece is “‘ stopped off” with wax. 

(6) A minimum thickness of about 0-lin. of nickel is 
deposited on the exposed end. 

(c) The wax is removed and the deposit machined. 

(d) The —_— of the annulus of deposit is then deter- 
mined in a suitable testing machine, by measuring 
the load required to detach it from the specimen. 


FiG. 2—Ollard’s Adhesion Test for Electro-Deposited 
Metals 


are summarised in Table IV from previously 
unpublished work. These measurements were 
made by plating on one side only of a piece of 
spring steel strip, 4in. by 0-2in. by 0-015in. in 
size, and observing the movement of the strip 
during or after deposition. 
Distribution.—Electro-deposited coatings are 
even in thickness only under ideal conditions, 
seldom or never realised in practice; for 
example, with suitable arrangements a sphere 
could probably be evenly coated. On articles 
of irregular shape, prominent areas, especially 
if with sharp edges, receive excess of deposit, 
whilst depressions receive less than the average. 
The effects of uneven primary current distribu- 
tion tend to be modified by electro-chemical 
factors, such as cathode polarisation, conduc- 
tivity of electrolyte, and current efficiency. 
Electro-plating solutions are therefore said to 
have different “throwing powers.”’ Poor 
throwing power may be an important limitation 
of the process, especially with chromium plating 





solutions. A series of diagrams illustrating the 
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effects of uneven distribution of deposit is 


shown in Fig. 3. 


To some extent the distribution of deposits 
can be controlled by the electro-depositor. In 
both nickel and chromium deposition various 


devices can be employed, such as non-con- 
ducting shields of wax or plastic sheet, to 
TaBLE IV.—<Siress in Hlectro-Deposited Metals 








Linear ex jon or con- 
traction of deposit as indi- 
Metal. Bath. cated by direction of 
movement of strip plated 
on one side only. 
Chromium | Chromic acid | Strong contraction 
Cobalt ...| Sulphate’ ...| Strong contraction 
Copper ...| Acid sulphate} Nil or slight expansion or 
contraction, according to 
conditions 
Tron...* ...| Sulphate .| Slight to strong contraction, 
according to conditions 
Lead ...| Perchlorate...} Expansion 
Nickel ...| Sulphate -| Expansion to strong con- 
traction, according to con- 
ditions (normally strong 
contraction) 
Silver -| Cyanide .| Slight contraction 
Tin... ...| Oxalate -| Slight contraction 
Zine... ...| Sulphate -| Expansion 
Zine... ...| Cyanide .| Expansion 











prevent undue build-up of deposit on the edges, 
or conducting shields to ‘rob’ prominent 
corners; auxiliary anodes are sometimes 
necessary. Nickel solutions have better throw- 
ing power than chromium solutions, and their 
throwing power, moreover, changes with com- 
position and conditions of operation, and is 
therefore to some extent under the control of 
the operator. Thus the use of well-buffered 
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Electro-deposits tend to build up preferentially on 
corners and edges. Masked areas, such as deep and 
narrow slots c (i), tend to be starved of current and to 
build up relatively slowly. The provision of a radius 
at a sharp corner is helpful, e.g., 6 (ii), and blending of 
tool marks may be n » as at d. Special devices 
(auxiliary anodes, shields of conducting or non-conduct- 
ing material) may sometimes be used to modify these 
tendencies. 

Fic. 3-—Diagrams Illustrating in Exaggerated Form Some 
Typical Examples of the Mode of Growth of Electro- 
Deposits 

solutions at low pH and high current density 
with agitation is conducive to poor distribu- 
tion, and where specially good throwing power 
is impo t it is advantageous to choose a less 
well-buffered solution at moderately high pH 
value, medium current density, and without 
agitation. The use of oxidising agents in the 
solutions is detrimental. 

Til. Errect or Etectrro-DrEposiTeD CoATINGS 

ON MECHANICAL PROPERTIES OF STEEI 

Tensile Properties.—A sound adherent coat- 


to which it is applied in proportion to its thick- 
ness and its properties relative to those of the 


built up upon standard tensile test pieces to 
British Standard Specification No. 5005 are 
given in Table V :— 








not recommended for surfaces sliding in contact 
with steel under heavy pressure, owing to the 


base. Examples of the effects of nickel deposits|danger of scoring. Chromium or a duplex 


deposit of nickel with a chromium facing arg 
usually satisfactory for such surfaces. Applica. 
tion of nickel to glass-hard or case-hardened 


TasLte V.—Effect upon the Tensile Properties of Steel of Replacing a Portion of the Cross-Sectional Area wi 
z "D of N. of of rea with 


el—Average R 





Method.—Round tensile test pieces, 0-357in. in di 


ter, were 
electro-deposited nickel, and re-machined to plan size ; 20 per cent. of the cross-sectional area was t!us of 


lhined under-size by 0-038in., built up with 




















nickel. 
Core metal. Nickel deposit. Tensile properties, 
Vickers oe 
diamond Hardness Jenkins Ultimate 
Description. hardness Description, number bend strength, Elongation 
number (V.D.H.). values.* tons per per cent, 
(V.D.H.). sq. inch. 
183 None — -- 42-0 ie: “14-0 es 
Mild steel 183 Soft 170 125 39-7 18-0 
183 Hard 280 43 44-8 12-5 
Nickel - Chromium _ steel 286 None ni wel 3-0 | 187 
B.8S.8. No. 5005/501 286 Soft 194 125 56-5 20-4 
hardened and tempered 286 Hard 315 43 58-5 9-8 

















and the number of reverse bends through 180 deg. over a 


It will. be seen that the ductility of both hard 
and soft steels is increased by the soft deposit, 
and that the ultimate strength of a hard steel 
is reduced and of a soft steel increased by the 
hard deposit. 
Fatigue.—The resistance of a steel test piece 
to an alternating bend test in air (e.g., Wéhler 
fatigue test) may be appreciably reduced by the 
presence of an electro-deposi coating of 
nickel or chromium. The effect appears to be 
associated with the following factors :— 


(1) The properties of the coating, e.g., its 
strength and ductility, its freedom from 
cracks and from local defects liable to result 
in cracks on flexing, the degree to which stress 
is present in the coating. 

(2) The thickness of the coating. 

(3) The surface finish of the coating. 

(4) The mechanical properties of the steel. 

(5) The degree and type of etching applied 
to the steel in preparing it for electro- 
deposition. 


The subject is complicated, and is difficult 
to discuss briefly without inaccuracy. 

Further work on this subject is in progress, 
and there appears to be some prospect of specify- 
ing conditions of deposition which would not 
lead to appreciable reduction in fatigue strength. 
In the meantime, the possible effects of electro- 
deposited coatings on components subjected to 
high alternating stresses in service should be 
borne in mind. 


IV. GenERAL NoTEes ON THE PROCESS OF 
Repair BY Exvectro-DEpPositTIon 


Choice of Metal.—The process of repair by 
electro-deposition is satisfactory, with few 
exceptions, for the repair of worn or over- 
machined parts of machines, vehicles, engines, 
guns, &c. Two metals only are in common use 
for building up over-machined parts, namely, 
nickel and chromium. Chromium has the 
advantage that many firms are experienced in 
its deposition or have plant which can be 
readily adapted to the purpose without con- 
siderable change. It has, however, the limita- 
tions that the deposited metal is glass-hard, 
and can only be ground ; it is extremely brittle 


nickel, especially on shielded or recessed sur- 
faces. Whilst the high hardness of chromium is 


surface is required, nickel is generally better 
for the rectification of over-machined parts, 
and is advised in preference to chromium. 

The wide range of hardness obtainable with 
electro-deposited nickel has already been 
mentioned, but the choice of hardness of deposit 
for a particular purpose is often less important 
than might at first be supposed, because nickel 
rapidly work-hardens under sliding action and 
the wear resistance of deposits of different 
hardness is similar. For surfaces subject to 
hea or local hammering, it is advis- 





ing adds to the tensile properties of the base 





* Determined separately. The figure given is the product of the thickness in thousandths of an inch (usually 7) 


radius of 0-04in. to produce fracture. 


surfaces should not be attempted without expert 
advice. All types of nickel deposit may readily 
be machined by processes suitable for steel. 
Usually the same tools may be used, but better 
results are obtained with generous front and 
side rake angles (20-25 deg.) and greater front 
clearance. Nickel work-hardens readily and is 
tough. It is therefore essential that it should 
be cut and not scraped. Slight difficulty is 
sometimes experienced owing to metal building 
up on the tool tip. This can be usually over. 
come by polishing orstoning the chip flow surface. 
Chromium plating of the tool is sometimes found 
to be advantageous. 

Thickness of Deposit.—Clear indication of the 
surface to be repaired is a convenience to the 
electro-depositor, but painting with oil colour 
is objectionable, as the paint is difficult to 
remove. A statement of the maximum defici- 
ency of the surface is also needed, and may err 
on the. generous side to avoid scant deposits, 
but it is important to remember that the time 
required and the price. charged for the repair 
increase with the thickness of deposit called 
for. A description of the type of steel, especially 
if it is unusual, is a great help. 

There is no theoretical limit to the thickness 
which can be applied, and there is no important 
change of properties or adhesion with thickness. 
The time and difficulty of deposition increase, 
however, with the thickness of deposit, and as 
a general rule thicknesses of 0-05in. to 0 lin. 
of nickel or 0-Olin. of chromium are the 
economic limits. No precise figures can be 
given for the rate of deposition, because the 
effective rate is usually that at which the 
deposit builds up at its thinnest point, and this 
depends upon the shape of the article. Tho 
average theoretical rate of nickel deposition is 
usually 0-00lin. to 0-002in. per hour and of 
chromium 0-:0004in. to 0:0008in. per hour. 
Effective rates may be down to one-third of 
these values according to the shape and acces- 
sibility of the surface to the depositing current. 
Thin deposits not more than 0-005in. in 
thickness can be built up on simple shapes, 
such as a cylindrical shaft,*within a tolerance 
of +0-00lin. or less. This method of plating 
to within tolerance dimensions is used by skilled 


and its rate of deposition is less than that of | electro-depositors for surface hardening with 


thin chromium coati (usually of the order 
of 0-00lin. thickness or less); where much 


of great value where a hard, wear-resisting heavier coatings of chromium are demanded, 
and with any thickness of nickel, it is usually 
preferable to apply a thicker deposit than is 
needed and to grind or machine to size. 


It will, of course, be immediately’ apparent 


to engineers that, in order to take advantage 
of the high hardness of electro-deposited 


chromium, for example, the metal must either 
be applied in sufficient thickness that it can 


withstand any indenting force likely to be met 
irrespective of the hardness of the base, or the 
base must be chosen of sufficient hardness, so 
that an economically thin coating can be 





vy 
able to specify a hard deposit. 


iekel alone is | applied. 
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Relative Ease of Treating Different Types of 
Surface.- —Two considerations influence the ease 
of treatment. These are :—(1) The accessibility 
of the surface to the depositing current, and 
(2) the weight and ease of manipulation of the 

icle. 
et nal surfaces, especially flat or cylindrical 
areas, are readily treated. Areas containing 
sharp edges or angles are less easily built up 
uniformly; on narrow ledges and patches 
electro-deposits are also liable to be non- 
uniform in thickness. Excess of metal has to 
be deposited on such surfaces to ensure suffi- 
ciency in the corners. Areas in recesses, slots, 
and holes are less easily treated, especially when 
sharp re-entrant angles are included. Slots 
and pockets in which the depth is less than the 
width present no serious difficulty. 

Holes of which the length is greater than the 
diameter call for special care. Long bores, 
deep slots, and recesses should not be attempted 
by firms without special experience. 

The relative ease of applying deposit to 
differently shaped or contoured articles will be 
more readily understood by reference to the 
diagrams in Fig. 3. 





Cc — 





South African Engineering 


Notes 
(By our South African Correspondent) 
Care Town, September 30th. 


Rand Factory Makes Steel Buses 


Orriciats of Municipal Transport 
Departments and Government officials made a 
tour of inspection of the British Mining Supply 
Company at Juniper. The company is at 
present engaged in completing an order for a 
hundred single-decker buses. A large number 
is nearly completed, several have already been 
completed, and a few have already been passed 
as all satisfactory and gone into service. The 
frm is building buses for Johannesburg, 
Durban, Cape Town, Pretoria, and other 
municipalities. The bodies and nearly all other 
component parts are of South African manu- 
facture and the steel used is from the Iscor 
Works of the South African Iron and Steel 
Industrial Corporation. The British Mining 
Supply Company was only in the experimental 
stage with bus construction, but it has made 
very rapid progress and next year it hopes to 
produce at the rate of 200 buses year ; it is 
also confident of being able to continue manu- 
facture after the war and to compete with 
oversea manufacturers, and do so successfully 
without any tariff protection, being confident of 
obtaining its South African made raw steel 
requirements at a competitive price. 


Iscor Steel Plays Big Part 

Iscor steel, whether from the Iscor 
works of the Corporation or from the new 
Vanderbij] Steel Works, is playing a great part 
in enabling South Africa to arm and equip her 
troops. During the early stages of the war the 
steel was only available in ordinary qualities ; 
but even so, it was able to furnish plates to 
repair British ships which had suffered damage 
from enemy action. Among other jobs success- 
fully carried out was the making and fitting of 
a 15-ton rudder for a damaged ship; on more 
than one or two occasions ships have limped 
into port with bow or stern blown away by a 
torpedo and had new bows or sterns built on 
in fine style. Engineers engaged in one or other 
of the marine engineering works at Cape Town 
or Durban have performed feats in repairing 
shattered engines. They have gone from a Cape 
Town engineering works to St. Helena, repaired 
a set of apparently ruined engines and brought 
the ship into Table Bay triumphantly. Now 
they will be able to do greater work still. For 
the new great plate mill at the Vanderbijl 
Works is rolling sheets which are not only 
much longer and broader than the la 
which could be rolled at the Iscor Works, but 
can be rolled much thicker and have a great 
range of gauges. This great plate millis designed 
to roll sheared plates, jin. to l}in., of 96in. 
maximum width, from reheated steel slabs, 





10in. thick by 30in. to 40in. wide, and embodies ! 





working rolls, each 38in. diameter and weighing 
30 tons, together with back-up rolls, 52in. 


diameter of 47 tons. These rolls are accom- 
modated in two housings, each of cast steel in 
one piece, 30ft. high by 13ft. wide by 4ft. 7in. 
deep and weighing 110 tons. Fully equipped, 
this four-high reversing plate mill is capable of 
meeting any demands that can be made upon it. 


New Types of Steel Now Produced 


The outbreak of the present war found 
South Africa dependent on overseas for supplies 
of certain types of steel products, particularly 
those required for ordnance purposes. With 
the increased pressure on Britain for war 
supplies, the growing dearth of shipping, the 
intensification of submarine warfare, and the 
closing of the Mediterranean route, the dis- 
covery of further sources of supply became 
essential. The Government of South Africa 
turned for such supplies to Iscor, which had the 
necessary experienced personnel, equipment, 
and research organisation to carry out the 
essential development work. To-day, Iscor is 
manufacturing and supplying, in addition to 
large quantities of structural products and 
carbon steel, a@ rich variety of types, new to 
South Africa, of vitally important .steels too 
numerous to detail, but including nickel-chrome- 
molybdenum, and molybdenum - vanadium 
steels totalling in all some fifty or sixty varieties 
and very probably more. The varieties are for 
ordnance, aero-engine parts, tank parts, shells, 
and nitriding steels for engine and gun parts, 
for cast aerial bomb casings for Army, Air 
Force, Mint, and war supplies. There are 
plain carbon tool steels, high-speed tool steels, 
non-deforming cold-working die steels, hot- 
working die steels, chisel and punch steel, and a 
further multitude which guarantees that what- 
ever the call, it will be met in a completely 
satisfactory manner. 


Big Railway Schemes 

At a special meeting of the Johannes- 
burg City Council, early in September, to dis- 
cuss the Railway Administration’s proposal to 
take over the Wanderers’ Ground for important 
station extensions, it is understood that the 
Minister of Transport, Mr. F. C. Sturrock, 
indicated that the Administration was consider- 
ing plans to spend more than £100 million on 
the development of post-war transport facilities 
in the Union ;_ that all big centres and the rural 
areas would benefit greatly by the improved 
facilities, and that Johannesburg would have 
its full share of the proposed improvements. 
Mr. Sturrock appealed to the Council to agree 
to the transfer of the Wanderers’ sports ground 
as an essential part of the scheme for Johannes- 
burg, and indicated that consent would enable 
the draft scheme to be completed, but that the 
actual work on the scheme would start only 
after the war. The Council meeting was 
adjourned for consideration. 


From Furniture to Airscrews 


A big furniture factory in the Cape 
Peninsula has converted a considerable part of 
its 14 acres of buildings to the manufacture of 
airscrews and main planes for the Allied Air 
Forces. The factory is a large well-lighted one, 
where even before the war 500 employees 
worked in ideal conditions. Then the war 
came, with its urgent demands on the enterprise 
and ingenuity of every man who could turn his 
tools to war work. This particular factory 
experimented, and early in November, 1941, 
found that it could make planes for aircraft. 
In January of this year it adapted itself to the 
making of airscrews. That work is now pro- 
ceeding briskly. At shaping machines and 
presses, at benches, desks, and scaffolds, are 
workmen and women who, ordinary joiners and 
furniture artisans before the war, have con- 
verted themselves and their machines to the 
output of war material. The way in which the 
peacetime plant has been adapted is quite 
astonishing. Even a machine which shapes 


rgest|the airscrews at speed was made from South 


African iron and steel by a firm of engineers on 
the Rand. 
British Goods Arrive 


In a statement: issued recently, the 
Director-General of Supplies revealed that 





during August there was an improvement in 
the supply of a number of cormmmodities in the 
Union. The present supply position can now be 
said to be at a slightly improved level. This is 
particularly the case in regard to textiles, but 
the goods that have arrived include a 
fair proportion of hardware, some electrical 
fittings, and general requirements. As a 
whole, it may be said that a number of acute 
shortages have been relieved, and there is 
promise of further and early shipments arriving. 
It will be understood that during months of 
shortage of shipping space large tonnages of 
commodities of all classes piled up either in the 
warehouses of manufacturers or on the wharf- 
sides of Great Britain and America ; it is these 
goods which are now being lifted. The goods 
now being dealt with are arriving from Great 
Britain and America and are mainly at prices 
lower than those at which goods from other 
sources have recently been offered for sale. 


Strain on South African Railways 

The South African Railways stresses 
the fact that there is little likelihood of the 
present rationing of goods vehicles being modi- 
fied, and further restrictions on passenger 
traffic may be introduced. Petrol and tyre 
rationing have diverted so much extra passenger 
traffic to the railways that the available coach- 
ing stock is being used to capacity to meet 
military and civilian needs. An embargo has 
been placed on the issue of permits for new 
motor-cars for the present. Only 130 new 
motor-cars were registered in the Union last 
month, compared with 404 during the same 
month last year. 


Transport Crisis in the Union 


Just at the middle of September, 
Mr. F. C. Sturrock, Minister of Transport, in a 
national broadcast, said that the Union was 
facing a transport crisis which threatened to 
cause @ complete breakdown in the nation’s 
social and economic life. It would not be 
possible, he pointed out, to replace worn-out 
vehicles till some years after the war. Studying 
the figures contained in a survey just com- 
pleted, he found that of the 400,000 motor 
vehicles in South Africa, 300,000 are 5} years 
old or older. To-day, an old car cannot be 
traded for a new one nor can worn parts be 
replaced. So far as 8 are concerned, 
South Africa has to rely on the stocks built up 
in peacetime. These are dwindling fast. The 
position is shortly this: that the vehicles South 
Africa had, also spares, will be all that the 
country has to carry it on until after the war, 
and a breakdown can only be obviated if every- 
body plays his part, not only in conserving 
transport, but also in avoiding excessive 
demands on public transport on buses, trams, 
and trains, and on delivery vans and lorries. 
Drastic steps are being taken to meet the 
position; tramway services are curtailed by 
turning some vehicles at points short of the 
termini and by only having five stopping places 
ina mile. Drastic measures are also being taken 
to ask farmers to cut down their necessary 
transport to the barest possible minimum. 
Even the restrictions already imposed have, 
in the case of the Cape Town tramways alone, 
reduced the annual mileage by over 900,000 
compared with twelve months ago. In addition 
to the economies being effected in regard to 
road transport, the South African Railways are 
asking the public to submit to a further curtail- 
ment of rail travelling facilities so as to lengthen 
the life of railway rolling stock of all kinds. 
Railway workshops are taxed to the utmost to 
effect repairs, but there is a limit to railway 
ingenuity and resourcefulness, nor will the 
efforts of engineering firms effect any great 
improvement in manufacturing spares, although 
all helps. Even the Iscor Steel Works, which 
are supplying rolled steel sheets for the con- 
struction of buses, is so burdened with urgent 
war work that its aid must be limited in extent. 
The chief hope is found in the fact that supplies 
of various goods are becoming larger and may 
ina while begin to embrace those transport 
requisites which the Union so acutely needs. 
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FACTORIES IN RURAL AREAS 


WE have frequently maintained that the 
works of engineers, more particularly civil 
engineers, can, and very often do, enhance 
the beauties of the countrysides in which 
they are erected. For example, the series 
of reservoirs in the Elan Valley, near 
Rhayader, in Wales, which supply water to 
the City of Birmingham, the similar lake at 
Vrynwy supplying Liverpool, and many 
other such reservoirs, are and have been for 
years recognised as beauty spots, attracting 
visitors from all over the country. Many a 
bridge or viaduct, the construction of which 
has been opposed on so-called zsthetic 


addition to a landscape. Even such mun- 
dane things as roads and railways merge into 
and become an ordinary part of a landscape, 
neither improving nor defiling the prospect ; 
nor are the often-maligned electric pylons 
either as noticeable or as offensive as their 
detractors would have us believe. Yet 
though many of the works of engineers, if 
not always welcome additions to the country- 
side, are usually neutral and unobtrusive, 
he would be a bold man who made a similar 
claim for factories erected near rural villages. 
For it is unfortunately only too true that 
the intrusion often results in unforgivable 
scars. In consequence, there are many 
who would wholly and completely ban 
the erection of factories in the more wild and 
picturesque areas of our land, and who would 
at least discourage it in any rural area. Not 
many engineers, we think, will be found 
among that number. For engineers, con- 
cious of the value of their work to numbers 
who lie outside the area immediately affected, 
can hardly be expected to hold such opinions 
if the region concerned holds mineral wealth, 
happens to be particularly well placed in 
relation to surrounding markets, or is desir- 
able as the site of a works for some other 
reason. 

Is there, then, no way out? Must we 
accept evil results upon the countryside in 
exchange for improvement elsewhere? On 
Thursday of last week we attended a meet- 
ing at the Royal Society to see a landscape 
model of a cement works erected in the Peak 
District in Derbyshire. That model, which 
is designed to show what can be done to fit 
a works into a rural setting, gives us hope 
that the problem is far from insoluble. The 
factory is owned by G. and T. Earle, Ltd., 
n| and was established some fourteen years ago. 
| Its operation, the quarrying of a hillside, and 
more particularly the excavation of clay from 
the valley floor, led to the creation of those 
scars that seem so typical of industrial opera- 
tions. But the owners on this occasion were 
not disposed to regard the evil as incurable. 
A small committee investigated the problem, 
and eventually a scheme for improvement was 
drawn up by Mr. Jellicoe, F.R.I.B.A., and 
accepted in principle by the company. There 
is no need to deal in detail with the plan. It 
is sufficient to say that by retaining the flanks 
of the quarry itself so that a suggestion of the 
original contours of the hill is retained, by 
forming a chain of lakes in the disused clay 
excavations, by the planting of trees, by the 
laying out of recreation grounds in suitable 
relation to the factory, and by other similar 
measures, the total cost of which is said to be 
negligible in relation to the business turnover 
of the firm, Mr. Jellicoe hopes not merely to 
conceal the scars, but to bring back the waste 
land to a useful and comely purpose. The 
development of the scheme extends over a 
period of some fifty years, the estimated life 
of the factory in its present situation. 

In the case with which we are concerned, 
Mr. Jellicoe was not called in until a certain 
amount of damage had already been done. 
But there is clearly no reason why in similar 
circumstances a scheme of landscape develop- 
ment should not be worked out before or 
during the erection of the factory and before 
it has started operations. It may be objected, 
of course, that a man-made landscape is not a 
good substitute for the natural one. But we 





are to-day few parts of these islands the 
appearance of which has not already been 

influenced by man’s activities. Even the 
wilder stretches remain wild very largely by 
the sufferance of man, who has not considered 
it worth while to tame them. Secondly, such 
landscape planning is no new thing. he 
great landowners of the past laid out those 
parklands, those farms, those avenues and 
woodlands and ornamental waters that delight 
us to this day. Their day is passing, and with 
it that great tradition by which the land 
owner, drawing his wealth from the toil of 
rural workers, himself in return cared for 
them and their surroundings. Is it not 
possible, we ask, that, at. least to some 
extent, industry penetrating into and bring. 
ing wealth into rural surroundings could 
replace them? That result could only be 
obtained by the willing co-operation of 
owners, engineers, architects, and the local 
inhabitants. If the result aimed at is the 
improvement and not the desecration of the 
countryside, that co-operation, to judge from 
the experience of Mr. Jellicoe, will be enthu- 
siastically forthcoming. 


Oral Discussion 


THERE was a time, not so very many years 
ago, when anyone coming to the rostrum of 
@ learned institution to discuss a paper who 
produced a written document, and began to 
read from it, would have been checked by 
the chairman, and, if persistent, would have 
been firmly, but politely, informed that the 
institution would be glad to receive his 
contribution in writing. That is a chair- 
man’s practice of which we shall have 
soon, with regret, to record the passing. 
For, whatever may be the reason, speaker 
after speaker at our technical institutions 
prefers to read a. prepared contribution 
to the discussion rather than enlarge in 
an extempore manner from a few short 
notes. Though, no doubt, it will be 
claimed that the war has reduced the time 
available for preparing a speech or that the 
complication and technicality of modern 
subjects is such that it is impossible to speak 
extempore upon them, we feel that this 
growing practice is one that is likely to 
enhance neither the reputation of a con- 
tributor nor that of the institution before 
which he presents his contribution. 

All those who habitually attend the meet- 
ings of our institutions will, we feel sure, have 
experienced that sense of sharpened interest 
and of closer association with a speaker, 
when, departing for a few moments from his 
prepared and written document, he proceeds 
to talk about a slide thrown on the screen, a 
drawing on the blackboard, or a model that 
he is demonstrating. The words he then 
uses may be less well chosen to express 
what he desires to say, and his sentences 


contrast to the eye which in reading expects 
to meet smooth sentences, grammatically 
correct, the ear is fortunately attuned by 
everyday conversation to just those seem- 
ing defects. The irregularity, the spurts, 
pauses, and hesitations as the mind seeks 
the right word give natural play to the 
tones of the voice, attract attention, and 
define to some extent the simplicity, com- 
plexity, or subtlety of the thought expressed. 








grounds, has in the event proved a likeable 


venture to suggest two things. Firstly, there 


In oratory there is a high art in regulating 





may be disjointed and jerky. But in 
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those pauses, spurts, and hesitations of lan- 
guage, and in the choice of words. But in 
plain speaking on a technical subject no 
oratory is needed. Heaven forbid that any- 
one should deem it necessary! Little more 
art—though perhaps more courage—is needed 
than we require to carry on our daily con- 
yersations. By contrast, the reading of a 
contribution, however well it may be written, 
however important and “ meaty” its con- 
tents, demands, if the attention of the 
audience is to be caught and held, a skill to 
which few attain. 

Actors and politicians, amongst others, 
are trained to make the written word 
sound spontaneous. But the untrained 
can no more aspire to such an art 
than a layman could be expected fully to 
understand the technicalities of engineering. 
All, however, who have something of interest 
to say and are capable of an orderly arrange- 
ment of their ideas, can gain and hold atten- 
tion when they talk. That fact is proved by 
the kind of speech now, alas, more frequently 
to be heard at informal meetings than at the 
much more important general meetings of our 
institutions. 





Letters to the Editor 


(We do not hold ourselves responsible for the opinions of 
our correspondente) 


PIECEWORK AND PAYMENT BY THE 
HOUR 


Srr,—All those who are responsible for works 
management must be very interested in Lord 
Perry’s article published in your issue of 
November 12th. 

Formerly it was a fairly simple matter to 
arrange piecework and bonus schemes which 
worked satisfactorily, but in the period since the 
last war, with all sorts of war bonus and other 
allowances taken into account, the work 
involved has been most complicated and diffi- 
cult, and, as has been shown by recent disputes, 
is liable to lead to misunderstandings, even 
when eminent people are called in to arbitrate 
and make awards. : 

There is no doubt that it would be better for 
everyone if war and other bonuses had all been 
consolidated with basic rates in the engineering 
industry, but this was not done because of the 
complication of affecting piecework earnings, 
and so we have had the anomaly of wages being 
made up of war bonuses granted in the last war 
with various additions since, because schemes of 
piecework and bonus existed. 

Lord Perry has avoided all this complication 
by paying straightforward time rates. In his 
article he referred to having experimented with 
various systems when he was employing com- 
paratively few men, but he does not give any 
indication of the numbers who are, at the 
present time, working under his plain time rate 
method of pay. It would be very interesting 
to know this, and also approximately the 
number of categories into which he divides his 
workmen for wage purposes. I remember being 
told some years ago that in Detroit there were 
not, at most, more than four or five categories 
for the producers. Works MANAGER. 

November 18thg 








Srr,—I could not presume to argue with your 
distinguished contributor, Lord Perry, on the 
merits of hourly wages or piecework, but in 
proving his case he uses two arguments which 
I feel ought to be challenged. 


unnecessary accountancy. Surely this is rather 
an argument against large factories, or rather 
piecework in large factories, because it need not 
apply to moderate-size concerns where each 
workman is personally known to the manage- 
ment. I believe it is common practice for 
moulders to quote for their part of a job on a 
tonnage basis. This is sound, as it maintains 
the dignity of human labour and ensures 
personal responsibility. The clocking-on-and- 
off system, so necessary for hourly wages, has 
become an undignified farce, in which the means 
(time-keeping) have become more important 
than the ends (the job). 

The second argument is based on Lord Perry’s 
belief that God made the majority of men with 
a preference for being led—the Fuhrerprincip, 
in fact. Surely God made men in His own 
image, and not as sheep or cattle. Is not this 
the very principle for which we are fighting ? 
If man has been degraded to such a state that 
he cannot think for himself, then we must 
blame the conditions under which he has been 
forced to live and work, and absentee control, 
whether of business or trade union, must bear 
a large share of the responsibility for this. 
The big unions seem much more interested 
nowadays in minding other people’s business 
than in looking after the interests of their 
craft or in finding what their members want. 
Their attempt to interfere with the decision 
of the Home Secretary to release a man from 
prison after 3} years without a trial is a good 
example. 

I have always thought that the strike was a 
stupid weapon, which hurt the user more than 
anyone else, and I certainly deplore the recent 
unofficial strikes in their effect on the war 
effort. They have one redeeming feature, how- 
ever, in that they show how far the British 
working man is from accepting the leadership 
idea. 

L. Grutine Smits, 
A.M. Inst. C.E. 
Stockton-on-Tees, November 23rd. 





JOHN HENRY HAMILTON 


Srr,—The author of the article appearing 
under the heading ‘‘ John Henry Hamilton and 
the Positive Scavenging Engine,” in your issues 
of October 8th, 15th, and 22nd, Mr. A. K. 
Bruce, pays just tribute to a very great engineer. 

I knew him first in 1904, and installed one 
of his suction gas engines at our works at 
Colombo in that year, 69 B.H.P. It is still 
taking a good share of the works load, and 
throughout that period has worked frequently 
night and day, sometimes a week on end. 

Mr. Hamilton showed me the details of his 
design for the Hickman works engines and one 
of the engines under construction. As Mr. 
Bruce states, he was a very able practical 
engineer, quite at home in the foundry, pattern 
shop, machine shop, erecting and testing shop. 
He seemed to thrive on difficulties, and over- 
came them in his stride. He was also a metal- 
lurgist. His engine liners, pistons, and rings 
seemed everlasting; our works engine liner 
lasted thirty years before it required reboring 
and a new piston fitted. The same remark 
applies to his bearings. He was probably the 
pioneer of white metal in gas engine bearings. 

He was not afraid to make stand out altera- 
tions in design, and undoubtedly he was like 
Newcomen, Watt, Stephenson, and other great 
engineers before him, inasmuch as he was an 
independent thinker. " 

I am sorry that Mr. Hamilton’s portrait was 
not inserted with the article, but was delighted 
to read such able recognition of a great engi- 
neer, and unassuming and confident gentleman. 

H. J. Hoarr, 
Hoare and Co. (ENGINEERS), Ltd. 


Obituary 


LEONARD FLETCHER MASSEY 


In our last issue we briefly recorded the 
death, after a short illness, on Thursday, 
November 11th, of Mr. Leonard Fletcher Massey, 
the chairman and managing director of B. and 8. 
Massey, Ltd., of Openshaw, Manchester. Mr. 
Massey, who was seventy-six years of age, had 
been associated with the business for over half 
a century, and he actively served it until the 
end. He was the son of the late Mr. Benjamin 
Massey and a nephew of the late Mr. Stephen 
Massey, who were the founders of the firm of 
steam and power hammer makers and drop 
stamping plant, which has gained such a wide 
reputation. Mr. Massey was born in 1867 and 
received his education at Mill Hill School. He 
received his technical training with the firm of 
J. and J. Kershaw, of Ancoats, Manchester, 
and also spent some time in the foundry of 
Joseph Berry, Ltd., of Swinton, near Man- 
chester. He also spent a year in Germany and 
Austria. In 1888 he was appointed assistant 
manager to his uncle, the then proprietor of the 
firm, and in 1894 he was made a partner in the 
firm and became its manager. When Mr. H. F. 
Massey became a partner in 1896 he became 
works manager, but Mr. Leonard F. Massey, 
who was the senior partner, continued to control 
the drawing-office and design departments. 
In 1912 he was appointed chairman and joint 
managing director of the company. He was 
also the managing director of Joseph Berry, 
Ltd., of Swinton, ironfounders, which is a sub- 
sidiary company of B. and S. Massey, Ltd. 
Apart from his many business interests, Mr. 
Massey found time to serve the City of Man- 
chester and the wider interests of the engineer- 
ing industry. He served on the Manchester 
City Council and did good work on the Finance 
Committee. He was a member of the Court of 
the University of Manchester, and at one time 
he was a City Assessor. During the last war 
from 1916 until 1920 Mr. Massey was the Hon. 
Secretary of the Council of Manchester and 
District Controlled Establishments, and he 
served the Manchester Chamber of Commerce 
as a Vice-President. He was a former Pre- 
sident of the Manchester and District Engineer- 
ing Employers’ Association and for many years 
he was a valued member of the Institution of 
Mechanical Engineers. 
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SHORT NOTICES 


Practical Rescue Training. By Erie C. 
Claxton. London: Sir Isaac Pitman and 
Sons, Ltd., Parker Street, Kingsway, W.C.2. 
Price 2s. 6d. net.—In air attacks on this country, 
and particularly during heavy raids, many lives 
have been saved by rescue work which has been 
undertaken by trained personnel. Valuable 
experience has been gained during these opera- 
tions, and this experience is of great assistance 
in the training of wardens and other civil defence 
workers, who may at any time be needed to 
rescue casualties. This little book—written by 
an engineer at present in charge of the Surrey 
County Rescue School—will prove an excellent 
guide in such training. It sets out in a prac- 
tical way methods used for the handling and 
extrication of casualties from ruins, for shoring 
damaged structures, and for tunnelling and 
cutting away obstructions in confined spaces. 
Notes on knots and lashings and improvised 
equipment are also included. A chapter on 
** First Aid in Wartime,” by Dr. W. J. Maelor 
Evans adds to the usefulness of the book, which 
is well illustrated throughout by easily under- 
standable sketches. 





, 





Guass Tanxs.—According to a statement by 
Mr. R. B. Tucker, of the Pittsburgh Plate Glass 
Company, an important advance in the glass 
industry is the recent development of glass tanks 
for industrial uses. The glass used for these tanks 
is tempered and strengthened, and is resistant to 
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Gyroscopic Principles and Applications" 


By Professor C. E. INGLIS, 


No. I 


Introduction.— To the unenlightened the 
behaviour of a gyroscope may well seem caprici- 
ous and perhaps even verging on the super- 
natural. Cause and effect would appear to act 
in planes at right angles to one another; and 
under the influence of a set of forces the axis 
of spin of a gyroscope will always try to move 
in a direction at right angles to the plane of the 
applied forces, and if thwarted in this attempt 
it will fight furiously to achieve its purpose. A 
gyroscope, in fact, seems to possess a strong will 
of its own which at first sight is apparently at 
variance with the ordinary laws of motion. 
This, of course, is not the case, and the develop- 
ment of large lateral displacements, if such are 
possible, or lateral forces, if they are prevented, 
is a phenomenon which is hardly more abstruse 
than the creation of centrifugal forces due to 
circular motion. But, whereas centrifugal force 
is a sensation we commonly experience, to gain 
a similar first-hand experience of gyroscopic 
action would carry us beyond the limits of 
human endurance, and consequently gyroscopic 
behaviour remains outside the scope of that 
vague commodity known as common sense, and 
as such it tends to become the happy hunting 
ground of analytically minded applied mathe- 
maticians. Although a little mathematics is 
necessary to elucidate gyroscopic behaviour, the 
amount required to explain its more important 
engineering applications 
is by no means formid- 
able, but even this small 
amount should be pre- 
faced by physical con- 
ceptions gained through 
the practical handling 
and feel of live gyro- 
scopes. 

That is the line I 
intend to take to-day. I 
shall show you a number 
of experiments designed 
to illustrate the more 
important principles 
determining gyroscopic 
behaviour, and I shall 
endeavour to explain 
them in general terms, 
but I shall leave the 
detailed mathematical explanation of these 
principles to be studied by those who have a 
taste for such literature in the Appendices 
I and II.{ 

Notation.—The word precession looms largely 
in gyroscopic literature and the meaning of this 
term is indicated by Fig. 1. If AB, the axis 
of spin of a gyroscope, makes an angle » with 
a fixed direction PQ, and AB performs a 
conical movement about PQ, the gyroscope 
is said to be precessing about PQ. Change in 
the angle |) is termed nutation. 

Gyroscopic Acceleration Induced by Change in 
Direction of the Axis of Spin.—If the axis of 
spin of a gyroscope is changing its direction, a 
certain component of acceleration is induced 
which is not altogether self-evident, and is apt 
to be overlooked. Though quite obvious when 
pointed out, it is our failure to appreciate the 
existence of this somewhat elusive acceleration 
which makes the behaviour of a gyroscope 
appear so unaccountable. I will accordingly 
now ask you to concentrate on the nature and 
location of this gyroscopic acceleration. 

Consider a point P moving with velocity v 
along a line C D, and suppose that C D is rotat- 
ing in a horizontal plane about a vertical axis 
through A with uniform angular velocity Q, 
in consequence of this combined linear and 
angular velocity P is given an acceleration at 
right angles to C D of magnitude 2 Q, in the 
direction shown. 
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As.the dimension A P becomes greater, the 
velocity of P at right angles to C D increases 
at a time rate v Q, and this accounts for half the 
total acceleration 2vQ in that direction ; the 
other half is due to the fact that the linear 
velocity of P is changing its direction. It 
should be noted that the acceleration of P at 
right angles to C D takes no heed of the position 
P along CD; P may be either to right or left 
of A, it may be at this centre or far removed 
from it, the magnitude and direction of its 
acceleration at right angles to CD depend 
merely on the magnitudes and directions of v 
and Q, and as long as P is moving to the right, 
no matter where it is along C D, its acceleration 
will be in the direction indicated in Fig. 2. 
This is the elusive acceleration to which I have 
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referred. Its existence is the fundamental 
influence dominating gyroscopic behaviour, but 
before showing its implications, I will demon- 
strate its reality by the simple experiment 
illustrated in Fig. 3. 

A belt is running with velocity v over two 
vertical pulley wheels mounted on a horizontal 
platform which can rotate about a central 
vertical axis. If this turntable is given a 
uniform angular velocity Q the motion we have 
been considering is reproduced and each point 
on the upper half of the belt is being asked to 
develop a transverse horizontal acceleration 
2vQ in the direction AB, seen in plan. If 
m is the mass of the belt per unit length, then, 
due to inertia, it is subjected to a horizontal 
transverse uniformly distributed load 2mvQ 
per unit length, and this is indicated by a 
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transverse parabolic bowing of the belt. The 
bowing is certainly augmented by centrifugal 
forces, but its primary cause is the transverse 
acceleration 2 v Q brought into existence by the 
rotation of the turntable, and the important 
point to realise is that the upper and lower 
portions of the belt, since they move in opposite 
directions, are deflected transversely in opposite 
directions. 

Accelerations in a Disc when its Axis of Spin 
is Precessing in a Horizontal Plane with Uniform 
Angular Velocity.—In the light of the foregoing 
acceleration, let us now consider the motion of 
the dise wheel shown in Fig. 4, which is spinning 


velocity w, while A B is precessing with uniform 
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angular velocity Q in a horizontal plane. Con- 


Pee 
sider the gyroscopic acceleration of the point p 
in Fig, 4. 

Seen in plan, the point P will appear to 
oscillate to and fro along CD with simple 
harmonic motion. When P is in the upper half 
of the wheel it will be moving to the right, ang 
when in the lower half its motion is to the loft, 
Its actual velocity in the direction parallel to 
CD is yo, where y is the height of P above 
CD. This velocity yw, in combination with 9 
the angular velocity of C D, gives P an accele. 
ration of magnitude 2 ym Q at right angles to 
the plane of the wheel, and this means that the 
upper half of the wheel seen in Fig. 44 js 
accelerating towards you and the lower half 
is accelerating in the opposite direction. 

If the wheel is regarded as a number of 
particles, of which m situated at P is a specimen, 
the combined inertia forces of all these particles 
produces a turning moment about the diamcter 
CD amounting to aD L2my', and this is 
the same as Jw, where J is the polar 
moment of inertia of the disc about its axis of 
spin. To provide this inertia turning moment, 
the spindle of the wheel must be given a couple 
of magnitude JwQ in the vertical plane 
through the axis of the spindle. Thus if the 
spindle is rotating in bearings at A and B 
(Fig. 4c), since the top half of the wheel is 
accelerating to the right and the bottom half 
to the left, the bearing at A must exert an 
upward push on the spindle and the bearing 
at B must be pulling the spindle downwards. 
In other words, the spindle presses down on the 
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bearing A and tries to rise in the bearing B ; the 
wheel is striving to heel over to the left. 

To achieve the precession assumed, the couple 
applied must act in the vertical plane, passing 
through the axis of spin, and this plane is at 
right angles to that in which the axis of spin is 
precessing. Here we have an explanation of 
that strange gyroscopic anomaly that cause and 
effect seem to operate in planes at right angles 
to one another, and that the axis of spin of a 
gyroscope moves at right angles to the planc 
of the forces acting upon the axis. It is quite 
obvious that this must be the case when once 
you realise that owing to precession the portions 
of the wheel above and below the plane of pre- 
cession are being forced to accelerate in opposite 
directions. 

If instead of precessing in a horizontal plane, 
let us suppose the axis of spin viewed in Fig. 4a 
is given an angular movement in a vertical 
plane. In this case it is the left half of the 
wheel which is being forced to accelerate at 
right angles to the wheel in one direction, while 
the right half is given an acceleration in the 
opposite direction. To provide this motion the 
spindle must be acted upon by a couple in the 
horizontal plane, and once again cause and 
effect seem to operate in planes at right angles 
to one another. ‘ 
If the disc is thin and flexible its distortion 
will give ocular evidence of the acceleration 
induced by precession. A disc consisting of 
several layers of paper is suitable for this 
purpose. When run at a high speed, centri- 
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fugal action gives such a disc a considerable 
degree of rigidity; nevertheless, when it is 

e 1o rotate and precess in the directions 
indicated by Figs. 4a and 46, the inertia forces 
induced by precession will cause it to warp, 
and, seen edgewise, it will take the form shown 
in Fig. 4d. It is bent about a horizontal axis, 
and not about the vertical, as one might have 
predicted, showing that the top half of the wheel 
is being accelerated to the right and the bottom 
half to the left. 

Gyroscopic Action Demonstrated by Experi- 
ment.—I will now ask you to observe a fairly 
powerful gyroscope in action. The apparatus 
js illustrated by Fig. 5. The wheel, which has 
a polar moment of inertia of 26 lb.-(feet)*, 
rotates in a framel pivoted to a frame 2, which, 
in its turn, can rotate freely about a vertical 
axis, and with this, arrangement the axis of 
spin of the wheel, in default of gravity forces, 
js perfectly free to take up any direction it 
desires. 

We have seen that a steady precession Q 
necessitates the existence of a couple Jw Q 
applied in a plane perpendicular to the plane 
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of precession. If this applied couple is produced 
by a force W lb. acting with a leverage d feet, 
the connection Wdg=JowQ or Q=Wdg/J a 
tells us how fast the gyroscope will precess, 
J being measured in lb.-ft. units. 

If the couple is produced by a man weighing 
150 lb., sitting on the platform so that the 
leverage his weight exerts is 150 b.-ft., and 
the speed of the wheel is 3000 r.p.m., the angular 
velocity with which he is rotated as on a turn- 
table is about */, radian per second, a complete 
rotation taking about 14 sec. If W is increased 
the axis of spin will not deviate from the hori- 
zontal, and the extra counterweight called for 
will be automatically and almost instantane- 
ously supplied by an increase in the speed of 
precession. Thus a gyroscope free to precess 
acts as an automatic quick-acting counter- 
weight, and for a given load, the faster the spin, 
the more dignified and stately is the precession. 
If, however, you tamper with the natural rate 
of precession, this nicety of balance is lost. Thus 
if precession is slowed down by friction or any 
other cause the counterweight provided by 
gyroscopic action will no longer suffice and 
W will descend. In the extreme case where 
precession, is stopped completely, W_ will 
descend as though the wheel was devoid of 
spin. Conversely, if the precession is hastened 
by the application of a couple turning frame 2 
about its vertical pivot the gyroscopic counter- 
weight will be excessive and the supported 
load will rise. Here we have an illustration of 
a fundamental principle which dominates gyro- 
scopic behaviour. Forcing the rate of preces- 
sion causes the system to overcome the forces 
producing that precession, while slowing down 
the precession has the reverse effect. This is 
only natural, since in speeding up the precession, 
energy is being supplied to the system; while 
in slowing it down, energy is being extracted. 
An alternative statement of this fundamental 
gyroscopic principle is that the axis of spin 
always tries to set itself at right angles to the 
plane of the.resultant couple acting on this 
axis, and if you force the axis of spin to change 
its orientation, it will try to point in the direc- 
tion of the axis of this imposed angular dis- 
placement. 


is brought abruptly to rest, frame 1 will com- 
mence immediately to tilt over in its bearings, 
just as though the wheel was devoid of spin 
and this downward surge will induce a gyro- 
scopic couple pressing frame 2 violently against 
its stop. When frame | has turned through an 
angle , its tilt will have acquired an angular 
2Wdg sin b 
I, 
bined moment of inertia of frame 1, weight, 
and wheel about the trunnion axis; and the 
couple required to resist the gyroscope’s con- 
sequential effort to turn frame 2 about its 


2W dsin Y «tb. 
g 1, 
Starting with zero value, this couple reaches 


velocity , where I, is the com- 


vertical pivot is J w cos ¥/ 


1 
its maximum when ta <7 S, d tl 
max whe n Vi an nen. 


decreases again to zero when ~=90 deg. 

For the particular gyroscope which has been 
seen in action, when Wd=150 ft.-lb. and 
@ ==3000 r.p.m., this maximum. couple reaches 
the formidable value of about half a foot-ton, 
and this is the sort of retaliation you must 
expect from a gyroscope which is frustrated in 
its desire to precess. 

We have seen that hastening the precession 
causes the load W to rise, and one way of 
hastening the precession is shown in Fig. 6. 

A lever AB pivoted at B is loaded so as to 
press against an extension of the spindle of the 
gyroscope. Owing to friction a tangential 
force is produced which hastens the precession, 
and consequently the spindle exerts a powerful 
upward force on the lever A B, as shown by a 
gradual raising of the load. As we shall see 
later on, this is the principle utilised in stabilis- 
ing the Brennan mono-rail. 

General Equations of .Motion,. Assuming the 
Axis of Spin Remains Nearly Horizontal.—The 
general. case of the motion of a gyroscope is 
that 6 and specify the angles of precession 
and nutation is dealt with in Appendix I; 
and for the particular case illustrated by 
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Fig. 5, if the tilt of frame 1 is small, these 
equations take the comparatively simple form : 


dQ 


JoO,—I, -7=L, ae re Cy 
and 
dQ 
Jo +1, 7F=L, piso ey 


where Q, is the angular velocity of frame 1 in 
its trunnion bearings, Q, the angular velocity 
of frame 2 about its vertical pivot, L, and L, 
the vertical and horizontal couples applied 
to the frames 1 and 2 respectively, I, the 
moment of inertia of the frame 1 together with 
its wheel and applied load about the axis of 
its trunnions, I, the moment of inertia of the 
whole apparatus about the axis of the vertical 
spindle, and J the polar moment of inertia of 
the wheel. ‘ 

Steady Motion of a Gyroscope.—tif ae and 


dQ 
a are both zero, we get the state of steady 


L 
motion in which Q,= Ta and Q\= — 7 results 


which have been previously established. 


are both zero we get the equations of a free 
oscillation in the form :— 


dQ 
JoQ,=1, a7 
and 
dQ 
Ja,=-—I, <a 
Hence 
BQ,  J*a* 
eit 7 a rae 


and the general solution of this is 
0,=A cos 2.2 n,t+B cos 27 ny Ft, 
@ 
where 2 "= /i,1, 
If initially Q,=Q,) and 0,=0, which is the 
same as saying 


dQ, 
dt cb 
then 
2,=Q, cos 2 7 Nt 
and 


o,=,/o, sin 27% t 
I, 
The angle of precession 9, is given by 


6.= Pes 2m Mt 





27 Ny 
and ,, the angle of tilt of the wheel, is given by 
T, % 
Yy Laan! cos 2 & Nt) 


The frequency mn, of these angular oscilla- 
tions is 
JIN 


1 Joa 
— <= . . 
on Fo SPT 3s periods per second, 
where N denotes the number of revolutions of 
the wheel per second. This natural frequency 
is consequently very high and, for the particular 
gyroscope we have been considering, when N 
is 3000 r.p.m., it has the value of about 60 
periods per second. It is interesting to note 
that the total kinetic energy in this oscilla- 
tion, namely, $1, 0,2+41, Q,%, has the con- 
stant value $1, ,?, which is the kinetic’energy. 
Usually in an oscillation energy is being trans- 
formed from kinetic to strain energy, as in the 
case of a spring, or from kinetic to potential 
energy, as in the case of*a gravity pendulum. 
In this case kinetic energy is being transmitted 
to and fro between two coupled systems, the 
total kinetic energy remaining constant. 

igh natural frequency is evidence of great 
stability and consequently a gyroscope sup- 
ported at its centre of gravity and free to turn 
in any direction will remain “ put ” with a high 
degree of rigidity. If its supporting bearings 
are perfectly free from frittion it will not be 
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conscious of the rotation of the earth and if its 
axis of spin is pointed to a fixed star it should 
follow the progress of this star across the firma- 
ment. In this way it is theoretically possible 
to achieve a gyro-clock, but unfortunately, 
owing to inevitable bearing friction, this is not 
a practical possibility. 

Another consequence of this high natural 
frequency is that precession starts and stops 
almost instantaneously when the load W 
causing the precession is suddenly put on or 
taken off. Thus if 0, the angle of precession 
of frame 2, increasing at a steady rate Q reaches 
the value 04, when ¢=¢, and at that instant the 
load-producing precession is suddenly removed, 
6 (as shown in Fig. 7a) will proceed to make 
high-frequency oscillations about this mean 
angular position. The amplitude of these 








If, while precessing, frame 2 hits a stop and 


Free Oscillation of a Gyrosvope.—If L, and Lg 


oscillations is 80 small that they will be barely 
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detectable and the precession will apparently 
cease quite abruptly. A similar phenomenon 
occurs when the load causing precession is 
suddenly applied. The precession will appear 
to achieve its steady angular velocity Q quite 
instantaneously, though actually, as shown in 
Fig. 7b, this steady angular velocity has super- 
posed upon it a small fluctuation which, though 


still high in frequency, is considerably lower 
than the frequency when the load producing 
precession is absent. 

These high-frequency oscillations due to 
starting and stopping will soon die out com- 
pletely, owing to damping which is always 
present to a greater or lesser extent. 





(T'o be continued) 








Underground Storage 





LREADY in ourissues of March 6th and 13th, 
1942, we have described and illustrated two 
types of underground factories, which are now 
being used for the manufacture of important 
aircraft components. Apart from the use of 
underground accommodation for such purposes, 
a further obvious use is for the storage of some 
of the many commodities and stores which form 
part of our war effort. 

About seven years ago the War Office turned 
its attention to the use of certain disused 
quarry areas, which, it was thought, might be 
usefully converted into storage depéts of the 
underground type. The quarrying operations in 
question had been carried on deep underground, 
the building stone which they contained having 
been excavated from them by means of various 
tunnels and shafts connecting with the surface 


cavities, often crawling through a narrow 
space left between the top of a heap of débris 
and the roof of the cavern, or making their way 
through places strewn with loose rocks. It is 
interesting to learn that the triangulation was 
so exact that the error in joining up was 
normally not greater than jin. The first work 
with which the engineers were faced was the 
removal of enormous quantities of rock débris 
which had to be cleared out of the underground 
cavities by means of conveyors and trucks. 
When a cavity had been cleared, the next 
operation was to strengthen the supporting 
pillars with steel reinforcement and concrete 
and, where necessary, to strengthen the roof. 
In addition, it was necessary to carry through a 
large amount of rock cutting in order to make 
the required underground sidings and haulage 


—_—_—_— 


plete with its own locomotive repair shop 
underground. In another case a tunnol 
about a mile in length connects the depbt 
with the railway line, and the tunnel is equipped 
with conveyor belts, electrically operated, with 
@ creeper arrangement at the end, also elec. 
trically operated, which is used to convey the 
trucks from the tunnel to the railway siding, 
Surface loading platforms for lorry transport 
are also provided, and access to underground 
storage space is given by means of conveyor 
belts working in sloped shafts and in one cage 
by means of electric lifts. One of the cop. 
veyor belts isshown herewith. From the under. 
ground platforms and those for surface loading, 
stores travel in one of two ways, the bulk 
by electrically-driven conveyor belts, of which 
there are many, having a total length of 
about 14 miles, while for the heavier types of 
stores, many of which do not lend them. 
selves to belt transport, trucks running on 
endless ropeways are provided, and in some 


of the ground. 





UNDERGROUND STORAGE OF SHELLS 


large area. The method of working was to 
remove the good stone and then to pack the 
cavities which had been made with the rock 
débris,. leaving comparatively small alleyways 
for access. 

A scheme for the preparation of these areas 
and their conversion into complete self-con- 
tained depéts, having their own power-houses, 
offices, and barracks, ready for emergency use, 
was drawn up and has now been successfully 
carried out by Royal Engineers. 


PLANNING AND CONSTRUCTION 


The first step taken was to produce a com- 
pletely planned scheme, which had to be based 
on a careful survey of the area in question. No 
plans of the many underground cavities and 
their connecting passages were in existence at 
the time. This interesting work was entrusted 


to the Survey Battalion of the Royal Engineers, 
and its work has only recently been finally 
completed. As may be imagined, the beginning 
of the work was far from easy. Surveyors often 


They covered, moreover, a 





ways. For this work both electrically operated 


tools and tools worked by compressed air were 
freely used, while excellent use was also made 
of coal-cutting machinery which was specially 
adapted for the work. 


PowER SuPPLIES AND UNDERGROUND 
TRANSPORT 


In order to provide lighting and the means of 
operating the various types of excavating 
machinery and transport, it became necessary 
to install electric supply from the grid, and 
power stations for emergency use should at any 
time the grid supply fail. This generating plant 
was housed in several underground power 
stations. Transport proved to be a most 
important factor, not only for the carrying out 
of the actual construction work, but also for the 
provision of means to take in rapidly and 
dispatch the stores from the completed depéts. 
In one instance direct connection to a main 
railway line has been provided, the haulage 
being carried out by special oil engine loco- 





CONVEYOR BELT IN SLOPED SHAFT 


cases use is made of electric locomotives. In 
one case an aerial ropeway gives an additional 
means of communication from a surface load- 
ing platform to a railway siding. In order to 
permit centralised operation, a remote control 
system is used which enables the elaborate con- 
veyor belt systems to be worked from a central 
point in a depét. 
SANITATION AND Arr CONDITIONING 

In the underground storage depét a water- 
borne system of sewage has been installed, the 
sewage being pumped to the surface by ejectors 
operated by compressed air, after which it finds 
its way to sewage systems arranged on the 
surface of the ground. 

Air supply and air conditioning presented 
special problems. In general, the cold and 
humid condition of the air in the underground 
spaces made the installation of some system of 
air conditioning a necessity. In one case it 
was found possible to utilise the air space in a 
large network of disused quarry es as a 
** cold sink,’ from which air could *be drawn 
at a low temperature. This air having deposited 
much of its moisture was warmed up until a 
suitable degree of temperature and dryness was 
obtained. In another case this system was not 
possible, and it was necessary to install a 
refrigerating plant for air cooling, so that the 
necessary amount of moisture could be deposited 
before warming up. These air-conditioning 
arrangements necessitate an intricate system of 
shafts, airways, fans, steam boilers, and steam 
lines, in addition to the refrigerating plant just 
mentioned. The extension of air conditioning 
to all the different storage depots is now in 


progress, since it has been found that the 
ordi 
able for the storage for an indefinite time of 
even the ordinary type of stores. Another of 
our illustrations shows typical ‘storage bays 
for shells. 


underground conditions are not desir- 
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had to make their way through the underground 





The planning and construction of the depéts 


operated by the Royal Engineers and is com-' to which we refer have been carried out entirely 
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by the Royal Engineers, except in the case of 
some specialist sections, such as air condition- 
ing, for which the advice of consultants was 
sought. The work included the building of 
surface barracks and accommodation, which 
puildings have been constructed in stone to 
match with the local style of architecture. 

Apart from specialist jobs, the work has not 

peen done by contractors, but by directly 
employed labour, working under the super- 
vision of Royal Engineers. The supervising staff 
for the whole scheme consisted of civil engineers, 
assistant civil engineers, shift managers, and 
assistant shift managers, all with some degree of 
underground experience, chiefly in coal mines. 
The labour force, especially in the earlier stages 
of the work, was drawn from all parts of Eng- 
land, and before the war particularly from the 
then distressed areas of South Wales, Durham, 
Northumberland, and Cumberland. The work- 
ing strength reached some thousands, and in it 
were to be found shipbuilding workers, steel 
workers, miners, and agricultural labourers, 
while a number of those who presented them- 
selves for work had not secured settled work 
since leaving school, It was obviously wise 
to deal with such mixed labour carefully. The 
procedure generally adopted was to engage each 
man on arrival as a quarry labourer, with a 
minimum rate of pay. It was made clear to the 
workers that it would take some time to 
condition them for this unaccustomed work, 
and at the beginning too much work was not 
expected of the men. To insist on a full normal 
output at once would only have had the effect 
of disheartening the men or doing them injury. 
As they began to take an interest in the work 
it was expected that they would endeavour to 
improve their capacities as speedily as possible, 
and at the same time observe strict discipline 
and good time-keeping. Men were gradually 
chosen for training in different classes of work, 
such as timbering-in excavations, roof-support- 
ing, concreting, panelling, the superintendence 
of different classes of machinery, and the work 
of storemen and clerks. In such cases they were 
generally placed on probation for a week, and 
if they showed promise they were then up- 
graded and paid a plain rate of wages suited to 
the work on which they were being employed. 
The most outstanding men were chosen as 
foremen and gangers. Payment by results was 
adopted with advantage for the comparatively 
small proportion of the work which was adapted 
to that method of remuneration. 

With regard to the general welfare services, 
canteens and welfare arrangements were in 
general organised with the co-operation of the 
men. In the later stages of the scheme, works 
committees were formed, and these were help- 
ful, especially in dealing with the labour pro- 
blems involved. In particular, they were effec- 
tive in greatly reducing the rate of absenteeism. 
The project we have described was remarkable 
for the large number of trades and professions 
represented among the Royal Engineers and the 
civilian staff, which numbered over fifty-seven. 








Piston Turning and Diamond 
Tools* 


THE importance of the finish on the working 
surfaces of a large variety of engineeri 
components is now generally accepted, and for 
this reason such items as pistons, bearings, 
commutators, and so on are in many cases 
finished with diamond tools. 

Until quite recently the only method of 
assessing the merits of a surface was by visual 
inspection, but means of measuring surface 
finish are now becoming available. The instal- 
lation of an-instrumentf for measuring and 
recording surface finish in a factory having 
many years’ experience in diamond turning 
made it possible to carry out a general investi- 
gation into the factors governing the turned 
finishes obtained with diamond tools. 

In measuring the surface finish on. this 





* Communicated ~ the Ministry of Supply, Diamond 
Die and Tool Control. 


T See page 434. 





machine two indications are given by the 
i reading of the average height. of 
the undulations on a meter and a graph showing 
the size, shape, and depth of the undulations. 
Both meter and graph are scaled in micro- 
inches (millionths of an inch). In tracing the 
graph the machine can be set to give magnifica- 
tions up to 40,000 times in the vertical direction 
(the depth of the surface marking) and 200 in 
the horizontal direction (along the surface being 
measured). In interpreting the graphs it is 
important to keep in rnind the difference between 
the vertical and horizontal magnifications, or a 
false impression of the surface will be gained. 


Inrria, Work 


The accompanying illustrations demonstrate 
clearly that purely visual inspection is very 
unreliable. Fig. 14 shows the graph taken-on a 
surface which is dull to the eye, but having a 
surface finish of only 1}# micro-inches, while 
Fig. 1s shows a surface brilliant to the eye 
and having a surface finish of 114 micro-inches. 

Photo-micrographs of the same surfaces con- 
firm the surface meter readings. It also became 
evident that the average meter reading alone 
does not give sufficient indication of the 
character of the surface. The total spread on 
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Horizontal Magnification 200 
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a few micro-inches of perfection is desired, the 
tool must be to the same degree of per- 
fection. Further, the tool must be correctly set 
to obtain the best result. The lapping of the 
tools is a matter for the tool manufacturer. The 
closest co-operation between tool manufacturer 
and user is essential in order to obtain the 
desired results. 

The results described in this report were 
obtained from machines satisfying the following 
conditions :—Freedom from vibration ; a pre- 
cision lapped spindle running in properly fitted 
plain ings; accurate endwise location of 
the spindle ; correct mounting of the machine ; 
motors mounted independently ; drive by. end- 
less belt with the minimum of tension, but with- 
out slip; the minimum of gearing in the 
machine. 

The machines used for the tests are normally 
running on production and no alteration or 
adjustment was made to them prior to the tests. 


Tue Tests 


A number of exploratory cuts were taken on 
aircraft pistons. These were mainly of wrought 
aluminium alloy RR 59. Later four production 
runs, each on 100 pistons, were made with 
different tools. Graphs were made of all the 


PRELIMINARY PRODUCTION SETTING 
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FIG. 1—RECORDS OF SURFACE FINISH 


the graph was named the “straddle.” It was 
found possible to produce a diamond turned 
surface having an fverage meter reading of 
only 1 micro-inch. 


OBJECTS OF THE TESTS 


In the light of the initial findings, a series of 
tests was decided upon. The objectives were 
to obtain fundamental information on the sur- 
face finish obtained with diamond tools; to 
find the effect of some of the main variables on 
the finish obtained ; to find out how the new 
possibilities offered by the instrument could 
best be applied to control and improve pro- 
duction ; and to determine what standards of 
surface finish could be applied to production. 

There were three main criteria to be con- 
sidered—a low average meter reading, a good 
graph, and a good visual appearance. The first 
is self-explanatory ; the second is difficult, since 
there is no available information on the effect 
of the general character of a surface. It was, 
however, considered prudent to try to keep the 
total spread or straddle of the graph within 
limits. In drawing conclusions from the actual 
shape of the graphs, those containing sharp 
peaks were considered less desirable. A good 
visual finish was aimed at, because it was 
thought that provided the other two charac- 
teriestics were good, it was better to have a 
mirror finish than a matt one. 


EssENTIAL REQUIREMENTS 
It is evident that if a surface finish within 








surfaces produced, and in every case the 
maximum magnifications of which the instru- 
ment is capable were employed (vertical 
40,000 x, horizontal 200 x). 

Individual cuts taken with tools coming with- 
in four groups—see ‘‘ Notes ”’ below—confirmed 
the experience of the past, that the best results 
can be obtained with a tool having a facet set 
parallel to the work, thus eliminating group 1. 











Finish on Ist piston. ; Finish on 100th piston. 
Average Average 
meter Straddle, meter Straddle, 
reading, micro- reading, micro- 
micro- inches. micro- inches. 
inches. inches. 
lst run 14 20 2? 22 
2nd ,, 2} 20 1} 17} 
3rd _,, 1} 20 1} 16 
4th ,, 1} 15 1} 20 

















Tests with the tools in group 2 indicated that a 
facet having a width of approximately 0-02in. 
gave the best results. Tests on tools in group 3 
showed that the removal of the sharp corners 
from the ends of the cutting facets improved 
the results, and the results from the tools in 
group 4 having a perfectly blended radius were 
equally good. The tools in group 4 showed up 
to advantage in that they were less susceptible 
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to small departures from the strictly parallel 
setting described in the ‘‘ Notes.” 

The four production runs were then under- 
taken, 100 pistons being machined on each run. 
The first and second runs were made using 
tools of group 2 having 0-02in. cutting facets. 
The third and fourth runs were made with 
tools of group 4 having 0-02in. cutting facets. 
The first and third runs were made on one type 
of piston and the second and fourth runs on a 
different type, but made of the same alloy. The 
results are shown in the table on page 431. 


SPEEDS, FEEDS, AND DeEptrH or Cur 
There is a widely held theory that diamond 
turning should be carried out at the maximum 
possible speed. The tests indicated that for each 
machine and set-up there is a definite limiting 
speed at which unsteadiness or vibration sets in. 
This vibration period is determined by the 
inherent characteristics of the machine (and is 
likely to vary between machines of the same 
make and type) and those of the fixture and 
work. As an example, two apparently identical 
Boley lathes could be run at 1400 and 1600 
r.p.m. respectively when operating on one type 
of aluminium piston, but a change to another 
type of piston, involving also a change of 
fixture, necessitated reduction of speed to 
1000 and 1200 r.p.m. It was found that at or 
above the critical speed the surface meter 
readings and the visual finish deteriorated. As 
a matter of interest, a cut was taken, with the 
automatic feed engaged, in which the lathe 
spindle was rotated by hand at about 90 r.p.m. 
This gave an average meter reading of 2 micro- 
inches. Speeds between 450 and 1600 r.p.m. 
are being employed on production. 
Feeds between 0-0009in. and 0-0048in. per 
revolution were tried out, and no deterioration 
in surface finish resulted from using the coarsest 
feed quoted when the tools were correctly set. 
Feeds of 0-0014in. to 0-0035in. are being used 
on production. 
The depth of cut must always be reasonably 
light, with diamond tools to avoid fracture. 
Tests were made taking cuts ranging between 
0-00lin. and 0-006in., and no appreciable 
difference to the surface finish resulted. Cuts 
of 0-00lin. to 0-003in. are being taken on 
production. 


CooLANTS 


Tests were carried out using lubricating oil, 
soluble cutting oil, paraffin, air blast, and dirty 
oil. The changes did not have any noticeable 
effect on the surface finish. In production just 
sufficient soluble oil is used to keep the tool 
edge free from any tendency to accumulate 
slight particles of metal. 


CONCLUSIONS _ 

The tests provided interesting data which are 
summarised below. Some of the recommenda- 
tions are based on previous experience, which 
was confirmed by the tests. 

Visual judgment of surface finish may be 
very unreliable. 

Machines should be properly mounted, and 
all possible steps taken to eliminate vibration. 
A properly mounted spindle is essential. In 
the light of previous experience plain bearings 
are preferred. 

A tool with a perfectly polished cutting edge 
is essential ; no fault in the cutting edge should 
be apparent at 100 magnifications. 

Care and patience is necessary in setting the 
tools. They should be on or slightly above 
centre, and if a tool with a facet edge is used, 
the facet should be set parallel to the work. 

Cutting speeds should be below the natural 
vibration speed determined by the machine, 
fixture, work, &c. 

Within limits, feed and depth of cut have 
little effect on the surface finish obtained. 

Whilst coolants do not appear to exercise a 
very great influence on the results, it is desirable 
to use some form of coolant to keep the cutting 
edge of the tool free from swarf. 

The swarf coming away from the tools should 
have a smooth silky feel. 

The results of the tests show that there is no 
insuperable difficulty in obtaining and main- 
taining a high surface finish in diamond turning 
aluminium pistons in this particular alloy 


After a detailed study of the results, it was 
decided to introduce standards of surface finish 
on production in the factory where the tests 
were made. Limits of average meter reading 
$3 micro-inches and straddle 25 micro-inches 
maximum were selected, and no difficulty has 
so far been experienced in maintaining these. 
Some of the tools used in the production runs 
have now been in continual operation for three 
months without exceeding these limits. 

The test results set out above should not be 
accepted unconditionally, since there is still a 
large field to be explored. Work is continuing, 
and it is hoped to publish results from time to 
time. 

Noves 

In setting faceted tools, the aim of the setter 
should be to set the diamond to run with the 
cutting facet as nearly parallel to the work as 
will produce the required result. If possible, 
the diamond should be optically set, but if the 
necessary apparatus is not available, the 
diamond can be set by eye, as follows :— 
The cutting facet should be set on or slightly 
above centre with the cutting facet as nearly as 
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FIG. 2—DIAMOND TOOLS 


possible parallel with thé work. An experi- 


a 


The tools used—see Fig. 2—for the tests were ; 

(1) A, tools having nose radii varying from 
0-015in. to 10in. ‘ 

(2) B, tools having a straight front facet 
varying from 0:Olin. to 0-09in. in width. 

(3) C, tools having a front facet with the 
sharp corners removed. 

(4) D, tools having a front facet blended into 
radii. 

All these tools were made with ball shanks to 
fit into a standard holder. 

Acknowledgment is made to Wellw: thy 
Piston Rings, Ltd., and to British Precision 
Diamond Tools, Ltd., and to the personne! who 
carried out and recorded the tests. 





Utilisation of Waste Heat from 


Industrial Operations* 
By H. W. DICKINSON, Eng. D. 
(Continued from page 412, November 19th) 


THE invention by Henry Cort in 1784 of his 
puddling process for the production of wrought 
iron involved the use of a multiplication of 
small reverberatory furnaces independently 
fired. The waste of heat from them at certain 
stages of the process, more noticeable at some 
stages than at others, is so obvious that many 
persons must have thought of its utilisation. 
The difficulties in the way seem to have been 
first overcome by John U. Rastrick, about 
1827, by his application of the heat for raising 
steam. He grouped together puddling furnaces 
in fours, each communicating by flues with a 
centrally situated vertical steam boiler of his 
own design,!® in which there was a tube in 
the shell corresponding to each flue.. The tubes 
joined to a central tube which led downwards to 
the chimney flue below. The steam generated 
was taken off through a main to work the puddle 
rolls and other engines. The boiler was inher- 
ently weak constructionally where the flues 
entered the shell. This, with the careless treat- 
ment meted out to plant in an ironworks, led 
to some disastrous explosions, but not till 
after the boiler had done good service." 

The idea was exploited in other directions, 
e.g., the waste heat from coke ovens. In 1843 
at Couillet, near Charleroi, Belgium, such heat 
was used to raise steam in a French boiler, and 
in the following year at Seraing, Belgium, a 
battery of eight double-ended elliptical ovens 
had a waste heat boiler arranged above them."* 
In the past it was the practice when dis- 
charging coke from ovens or from horizontal 
retorts, to quench it with water, resulting in 
great loss of sensible heat, amounting to any- 
thing up to 25 per cent. of the total heat input 
in the process. Since 1928 several systems have 
been developed for dry quenching the coke in 


mental cut will show by the manner in which 
the cut widens out in which direction the setting 
is faulty. This can also be checked by rubbing 
the finger with and against the direction of the 
feed. The “ feel” should be the same either 
way. If after setting the facet parallel with the 
work the finish is still below requirements, the 
effect of altering the height of the tool should 
be tried. 

If the machine and the tool are in the right 
condition, the results depend only upon the 
care and patience of the setter. 

For the benefit of those who have no means 
of measuring surface finish, two useful tests are 
available. If the machined surface is rubbed 
with thin paper (cigarette paper will do) a 
poor surface will produce a thin whistling 
sound, whilst a brilliant surface-with a low 
micro-inch reading will produce practically no 
sound. A stethoscope with part of a ping-pong 
ball fitted to the “‘ applicator ” end to act as a 
diaphragm may be used. If the edge of the 
diaphragm is rubbed lightly across the machined 
surface, the volume of sound produced gives a 
good idea of the quality of the surface. 

The machines used in the tests were two Boley 
lathes, a 8.I.M. lathe, and a Bryant Symons 
lathe. 

The surface-measuriig instrument is the 
“‘ Talysurf ’’? manufactured by Taylor, Taylor 





(RR 59). 


and Hobson, Ltd., Leicester. 


suitably arranged chambers through which an 
inert gas is circulated. After leaving the 
chamber the gas is passed through a waste heat 
boiler and returned to the chamber to do further 
work.}8 
A source of heat, wasted in the past, but now 
tapped, is that from burning town’s refuse in 
destructors or incinerators. 

The destructor was patented in 1876 by 
Alfred Fryer, of Nottingham (No. 3125, August 
6th), and the first. cells were installed in Man- 
chester, Birmingham, and Leeds. By gradual 
improvements during the last decade of the 
nineteenth century, such as air heating, sufficient 
heat is now surplused to be turned to account 
in assisting electricity stations, &c. 

(3) Regenerator Method.—The conception of 
an entirely novel principle for saving surplus 
heat, namely, what was subsequently termed 
“‘ regeneration,’’ was due to the Rev. Robert 
Stirling, D.D. (1790-1878), minister of the 
Established Church of Scotland ; what led him 
to this conception we do not know. In 1816 
(September 27th) he took out a patent in Scot- 
land and another, differing from it only verbally, 
in England (November 16th, No. 4081) for 
** diminishing the consumption of fuel,’’ defin- 
ing-in extremely lucid language two ways of 
carrying the principle into effect: (1) By 








* Newcomen Society, October 13th. Abstract. 
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long brickwork passages, thus storing the surplus 
peat, and then recovering the heat by sending 
the current of cold liquid or gases in the reverse 
direction and repeating the reversal at frequent 
intervals—the reversing regenerator. (2) This 
second way was by interposing a metal or 
other heat-conducting diaphragm between the 
two currents passing continuously in direc- 
tions opposed to one another—the contraflow 
enerator. 

Stirling termed the invention an “ econo- 
miser’’; Sir George Cayley called it a ‘‘ reno- 
yator”’; John Ericsson some years later 
adopted the term by which the principle has 
since been known. 

As showing what a clear conception Stirling 
had of how to carry out the invention, he says : 
“When the passages cannot be made suffi- 
ciently narrow, I make theirsides jagged or rough 
by bodies projecting from them . . . or I adopt 
any similar method for promoting the internal 
motions of the fluids and the ready communica- 
tion of heat to them or to the passage.”’ As far 
as we can learn, no contemporary application 
of Stirling’s economiser to industry was made. 

Another application described by Stirling 
was the closed-cycle hot-air engine ; with this, 
however, we are not concerned, as it is not 
germane to the present paper. It was this 
application, however, that was first exploited 
and it is the one with which his name is usually 
associated. 

The regenerator as we know it to-day, by 
which the highest temperatures in industrial 
operations until the advent of the electric 
furnace were attained, was the invention of 
Friedrich Siemens in 1856. His first conception 
of it, sketched in a letter to his brother Karl 
Wilhelm (afterwards Sir William Siemens) 
(1823-78), dated December llth, 1856, is so 
close to Fig. 5 in Stirling’s specification’ that 
it might almost have been thought to have been 
copied from it, but there is no hint that Stirling’s 
invention was known to Siemens. In the 
regenerator in the form actually patented by 
the latter (No. 2861, December 2nd, 1856) loose 
bricks, filled regularly in chambers at the side 

of, or underneath, the bed of a reverberatory, 
reheating, or glass furnace, were used for the 
interchange of heat. At first the chambers 
were only used for heating the incoming air, 
solid fuel being still used, but with the invention 
of the “‘ gas generator’’ or gas producer by 
him and his brother above-mentioned (No. 167, 
January 22nd, 1861) both gas and air were 
heated, so attaining the high temperature 
necessary, ¢.g., to carry out the open-hearth 
steel melting process which thus became prac- 
ticable. No fundamental change has since been 
made in the regenerator. 

An obvious application of the principle was 
to the blast-furnace, and this was at once tried. 
The drawback was found to be clogging of the 
brickwork in the chambers by the dust carried 
over with the gases. The Siemens pattern was 
found to be impracticable, but it was redesigned 
by Charles Edward Cowper in 1856 (patent, 
May 19th, No. 1404), who lengthened his 
chamber or “stove” vertically, encased it in 
boiler plate, and tried many fillings of brick, 
ordinary prismatic, perforated bars, balls, &c., 
but with provision of vertical passages or flues 
down which the dust could fall, and with cleaning 
doors for its removal at the bottom. The stove 
was further improved in both respects in 
collaboration with C. W. Siemens and Charles 
Cochrane, of Middlesbrough, and patented by 
them in 1870 (No. 34, March 23rd). In 1872 
Cowper patented (No. 887, March 23rd) filling 
of special bricks, among others of H-shape 
breaking joint, so permitting unobstructed 
vertical passages which could be cleaned 
readily. Many designs have since been brought 
out to facilitate cleaning and other operations, 
but no fundamental change has been made. 

An application of the regenerator less obvious 
but of almost as much importance is to the 
coke oven. It took many years before the 
narrow retort oven to which the regenerator is 
applicable was reduced to practice. This was 
due largely to the labours of Continental 
inventors and engineers, among whom we may 
mention Knabs, Pauwells, Dubochet, and 
Carvés. Such ovens can be applied to a wider 


“ 





be said to have displaced the earlier sole-heated 
types. 

It will have been observed that the contra- 
flow regenerator of Stirling has not received 
much application in metallurgy, largely because 
of constructive difficulties. As an example of 
this we may mention the “ recuperator,” 
patented by Gottfried Pietzke, of Wittkowitz 
(Nos. 6400 and 6401 of 1890), and applied there 
and elsewhere to the reversing puddling furnace. 
It consisted of short horizontal fire-clay tubes 
headed into special fire-bricks built up as 
vertical walls. The producer gas or air to be 
heated passed through the tubes and the waste 
gases outside, or vice versd. Leakage between 
the joints is almost: unavoidable, hence combus- 
tion takes place there which leads to fusion and 
breakdown of the recuperator material. 

(4) Thermal Storage or Steam Accumulator 
Method.—The object of thermal storage, first 
proposed by Druitt Halpin in 1891 (Patent 
Specification a.p. 1891, No. 20,203, and 
A.D. 1892, No. 363) is to obviate the installa- 
tion in power stations of boiler plant to the 
full extent of the peak of the load by installing 
reservoirs of hot water to take excess of heat 
at low loads and return it to the system at the 
peak, thus acting as a heat fly-wheel. The 
boiler and reservoir pressures are higher than 
that of the steam supplied to the engine. In spite 
of the plant being cumbrous, it attained some 
success.15 A variant on this idea from another 
angle was brought out by Auguste Camille 
Edmond Rateau in 1901 (Patent Specification 
A.D. 1901, No. 3608) to meet the case of steam 
engines acting intermittently, such as rolling 
mill and winding engines. 

(5) Burning Method.—That the waste gases 
from certain industrial operations have calorific 
value which can be utilised by feeding air to 
them at a suitable temperature must have been 
recognised at an early date, but when we do 
not know. For example, it was common know- 
ledge that the gases escaping from the blast- 
furnace were inflammable, for they were usually 
ignited where they emerged from the open top, 
so much so that blast-furnaces were landmarks 
both by day and by night. The sight in the 
Black Country in 1821 is thus described by 
Joshua Field: ‘‘ We staid till past 11 o’clock 
and Mr. T. Tickle & Mr. Saunders walked home 
with us to an inn about a mile off amidst the 
flames of the Furnaces & the noise of Hammers. 
The fires reflected upon a large piece of water 
had a very grand effect.’’1¢ 

An early, if not the first, inventor to make 
practical application of the above knowledge 
was Le Sieur Aubertot, an ironmaster of 
Vierzon, département du Cher, France, who 
had obtained a French patent in 1810 for the 
application of the sensible heat of the waste 
gases!” to the burning of lime and brick and to 
the cementation of steel in a double-tiered 
reverberatory furnace placed over the source 
of heat. In the four succeeding years he had 
advanced to the burning of the gases. He 
placed a rectangular kiln on the top platform 
of!® the blast-furnace, to take advantage also 
of the sensible heat of the gases. The latter 
were drawn through the kiln by chimney 
draught, a small fire being maintained at the 
entrance to ignite the gases for the first twenty- 
four hours or so, while for the rest of the time 
the internal heat was sufficient for ignition. 
For cementation steel, a converting chest 
replaced the kiln. The working of the blast- 
furnace was not interfered with in any way. 
Aubertot applied the invention to four works 
of his own. With unusual generosity he 
reserved to his own use only the application to 
cementation and placed detailed mformation 
and instruction before his neighbouring iron- 
masters, several of whom took advantage of his 
invention. To use his own words: “I have 
thought that it would be very useful to bring 
to the knowledge of all metallurgists an inven- 
tion which can be so fruitful.” 

The first success in burning the waste gases 
and applying them to steam raising that we 
have come across was in 1840 at Rustrol, 
département de Vaucluse, by Philip Taylor, 
of City Road, London, who is credited with 
having introduced Neilson’s hot blast into 





France in 1830 at Vienne, département de 


l’Ardéche. Previous attempts dating from the 
beginning of the century by placing the boiler 
on the furnace top had failed through the diffi- 
culty of pumping up the water and the distance 
the steam had to be taken to the blowing engine. 
Taylor closed the furnace top and took off 
the gases to the boilers at ground level. He 
found that success depended’ not only on 
close adjustment of the supplies of gas and air 
to one another, but also on the burner used. 
This he made with narrow slits for air and gas 
alternating, so as to effect complete combustion 
—in fact, an efficient burner is the crux of the 
problem. 

This line of advance in blast-furnace economy, 
as also that effected by burning the gases 
instead of using coal for heating the blast, the 
great economy of which had been established 
by James Beaumont Neilson in 1828, was 
ignored or not attempted by British iron- 
masters for the next quarter of the century. 
It is true that Moses Teague, of the Forest of 
Dean, in 1832, patented (January 17th, 
No. 6211) a reverberatory furnace or set of 
such furnaces on the top of the blast-furnace, 
but it is clear that nothing beyond the sensible 
heat of the gases was in his mind, and conse- 
quently it was no advance on Aubertot. James 
Palmer Budd, of Ystalfera Ironworks, Swansea, 
is credited with being the first to persevere in 
this direction in Great Britain. He took out a 
patent in 1845 (January 16th, No. 10,475) for 
“the application of the heat, flame, and gases of 
the blast-furnace to the heating of the blast in 
stoves.”” Even as late as 1848 Budd did not 
see any need for firing the gases, for he then 
said: “I attempt no combustion of the gases, 
for as they rise from the furnace and enter the 
stove with a temperature of about 1800° F. 
and leave it at a temperature of about 800° F. 
whilst all the head I require for the blast is 
600° F., the mere passage of them as heated 
vapour through the stoves gives me all the 
temperature I want.’*® He found subse- 
quently, however, that higher temperatures 
were wanted, and a period of rapid develop- 
ment of heating the blast by the waste gases 
ensued. This was done successively in many 
districts—Scotland and South Wales in parti- 
cular—and by several ironmasters, but whether 
Budd was the first, we have not been able to 
decide. Pipe stoves of cast iron were most in 
favour, and quite a number of clever designs 
were produced to get over the difficulties caused 
by the very large expansion of the metal at the 
temperatures involved, but all of them were 
swept away eventually by stoves on the 
regenerator principle, dealt with in the preced- 
ing section: 

Another use of the waste gases from the 
blast-furnace is their employment in internal 
combustion engines to supply the blast itself. 
The initial difficulty that confronted inventors 
was that of freeing the gases sufficiently from 
dust and grit. With this and the design of the 
engine is associated as pioneer in this country 
the name of Benjamin Howarth Thwaite. His 
first plant of 20 H.P. was installed in 1896 at 
the Wishaw Works of the Glasgow Iron and 
Steel Company. Roughly, the power thus 
obtained is four times that obtained by burning 
the gases under boilers to raise steam. Since 
then progress has been rapid, largely on the 
Continent, and the size of engines has increased 
to 1200 H.P. Practically all gas engine makers 
have shared in this advance. 

(6) Soaking Method:—When a. casting in metal 
is made a considerable escape of sensible heat 
occurs while the casting cools. No attempt to 
save this heat could be said to have been worth 
while making till the introduction by Henry 
Bessemer in 1856 and by C. W. Siemens in 1866 
of processes for the production of what became 
known as mild steel—better described as ingot 
iron, for the metal is cast at a white heat in 
ingot moulds. . 

It occurred to John Gjers (1830-98), a man 
of Swedish birth, who came to this country in 
1851, a prolific inventor who became the fore- 
most iron metallurgist of the day and estab- 
lished the Ayresome Ironworks, Middlesbrough, 
Yorks, that most of the heat of the ingot could 
be conserved if, as soon as its exterior had set 





sufficiently to handle, it could be transferred 





434 


THE ENGINEER 


Nov. 26, 1943 








to a furnace where the heat could be allowed 
to distribute itself through the mass, and yet 
be hot enough to pass through the cogging 
rolls, so obviating the necessity for reheating 
the ingot. 
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The “ Talysurf” 


Tue*‘ Talysurf”’ is a stylus type of instrument 
for measuring the roughness of surfaces. A 
pick-up unit, very similar to that used on radio- 
gramophones, having a sharply pointed stylus, 
is traversed across the surface by means of a 
motorised driving unit. The up and down 
movements of the stylus as it rides over the 
surface are converted into a correspondingly 
varying electric current, which is amplified and 




















FiG. 1—‘* TALYSURF "’ 
then applied to measuring instruments, pro- 
viding :— 

(a) A graph drawn on paper, representing 
the geometrical shape of a cross section of the 
surface undulations. 

(b) A number shown by scale and pointer, 
representing the average value of the undu- 
lations. 


The magnification of the height of the 
undulations can be varied in steps over @ very 
wide range. The standard self-contained magni- 
fications are from 2000 to 40,000, but by means 
of accessories the range can be extended down 
to 400 and up to 100,000. In the direction 
along the length of the surface the normal 
magnification is 200. 

A feature of the instrument is the ease with 
which the magnification can be checked by the 
user, starting from a pair of slip gauges. 

The diamond measuring stylus has a radius 
at the tip of 0-000lin., which is small enoug 
to ensure that even the deepest scratches are 
properly reproduced. It rests on the surface 
with a pressure of about 0-1 gramme, which is 
light enough to ensure that the shape of even 
the softest metallic surface is not altered by the 
passage of the stylus. 

The instrument is designed to measure a wide 


of different pick-ups and accessories for dealing 
with special problems that lie outside the scope 
of the standard instrument. 

The standard pick-up will measure the rough- 
ness of external flat and cylindrical surfaces, 
and will enter gin. diameter holes to a depth of 
}in., ljin. diameter holes to a depth of 6in., 
and 4in. diameter holes to a depth of 8in. 
Accessories will presently be available for the 
measurement of smaller or deeper holes of 
surfaces between cheeks like those of a crank- 
shaft, of gear teeth, of ball and roller races, of 
balls, and for the measurement of waviness and 
chatter. 

The instrument is unaffected by voltage 
changes in the A.C. mains and by most kinds of 
floor vibration. It is suitable for research or 
inspection (particularly on a quality control 
basis), and is mounted on castors so that it 
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war the capital expenditure and commitments 
of the Admiralty Salvage Department for now 
and converted salvage craft and portable 
equipment totalled, it is stated, more than 
£3,000,000. The expenditure and commitments 
for the construction of rescue tugs during the 
same period amounted also to more than 
£3,000,000. The working costs of the Dopart. 
ment were £4,359,800, while those of the rescug 
tug service were £1,747,000. To counterbalance 
these expenses the Admiralty received a large 
sum in salvage rewards. Since the war began 
the Admiralty Salvage Department’s avents, 
salvage bases, and contractors have carried out 
successful salvage operations on merchant ships 
and cargoes representing a total value of nearly 
£70,000,000. Rescue tugs operating under 
Admiralty control have given towage assistance 
to other merchant vessels valued at nearly 
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FIG. 2—AUTOGRAPHIC CHARTS 


can be wheeled about the laboratory or work- 
shop to the machine whose performance is to 
be watched. 

Parts of autographic charts are reproduced as 
Fig. 2 full size. In each case the horizontal 
magnification is 200, whilst the vertical magni- 
fication is 40,000 for the lapped surface and 
20,000 for the diamond turned and ground 
surface. An optical flat gives, of course, a 
straight line. 








Admiralty Salvage of Ships 


Tue fifteenth report of the Select Committee 
on National Expenditure, which has just been 





th | published by the Stationery Office, deals with 


the part which the Admiralty might take after 
the war in the ship salvage industry. It states 
that the Admiralty was faced at the outbreak 
of war with a serious and general lack of salvage 
equipment and experienced men. It took three 
years in order to overcome these shortages, 
and it was not until the autumn of 1942 that 
the Director of Salvage had all the equipment 


£25,000,000, while, in addition, a large number 
of warships have been salved or assisted, before 
being repaired and put back into service. It 
is recalled that after the last war Admiralty 
salvage plant was disposed of for what it would 
fetch. The Committee recommends that «after 
the present war the Admiralty should retain 
all the salvage vessels and equipment, and that 
it should continue to train salvage men. The 
Admiralty Salvage Department should, it is 
considered, be carried on in a skeleton form, 
New agreements should be made with private 
salvage undertakings, enabling them to charter 
Admiralty vessels and hire plant, and oppor- 
tunities should be given by the Admiralty to 
British port and harbour authorities and to 
existing deep-sea towage companies to charter 
Admiralty rescue tugs. The Admiralty might 
also consider the respective merits of maintain- 
ing its own vessels for the salving of sub- 
marines or continuing to have the work done 
by contract. 





Sixty Years Ago 





THE ELECTRICAL TRANSMISSION OF POWER 


Views on the probable efficiency of the elec- 
trical transmission of power, expressed by 
Osborne Reynolds sixty years ago in a Cantor 
Lecture before the Society of Arts, make 
somewhat strange reading to-day. Would 
electricity enable us to transmit power in large 
quantities more efficiently than other means ? 
Would ‘it enable us to transmit small quan- 
tities ? Reynolds based his answer to these 
questions on the results:of some recent experi- 
ments carried out by Monsieur Deprez. These 
experiments showed that “a current of elec- 
tricity, equivalent to 5 H.P., could be sent 
along a telegraph wire, fin. in diameter, some 
10 miles long—there and back—with an 
expenditure of 29 per cent. of the power.” 
That efficiency, Reynolds said, was less than 
was obtainable with a wire-rope drive. He 
mentioned an existing rope drive which used 
a jin. rope to transmit 500 H.P. To transmit 
that amount of power electrically would, on 
the basis of Deprez’s experiment, require 100 
telegraph wires, which, when wound into a rope, 
would have a diameter of 1-4in., and would 
weigh four times as much as the rope used 
in the rope drive. With a rope drive the loss 
of power would be only 1-4 per cent. per mile, 
while with electrical transmission it would 
amount to nearly 6 per cent. In addition, the 
loss in getting the power into and out of the 
rope drive at the ends was found to be only 
24 per cent., whereas the corresponding figure 
for the electric transmission would be 30 per 
cent. Taking into further account “the loss 
of power in transmission to and from the elec- 
trical machinery,” Reynolds concluded that 
with electrical transmission not more than 15 or 
20 per cent. of the work done by the steam 
engine at one end could be recovered as mecha- 
nical work at the other, whereas the corre- 
sponding figure with a rope drive might be as 
high as 90 per cent. Reynolds coriceded to 
electrical transmission “‘ the enormous advan- 
tage ”’ of using a conductor which did not move. 
He also admitted that it would probably be 
found to be less costly and more efficient for 








range of parts and surfaces, and provision has 
been made for the development and attachment 


he needed. During the first four years of the 
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Markets, Notes. and ._News.. 


The prices quoted herein relate to bulk quantities. 


Iron and Steel in the United States 
The wartime production of iron and steel 
in the United States is maintained at remarkably 
‘sh levels, and many output records are being 
recorded. In September the blast-furnaces of the 
camegi¢ Illinois Steel Corporation produced 47,000 
tons daily, @ figure which exceeded the previous 
record of this firm in March. The firm has restarted 
an idle furnace in the Ohio River district. In 
Bimingham, Alabama, a district in which the 
works have been operating at 100 per cent. capacity, 
one furnace is to be taken off for sixty days for 
irs, and in the Pittsburgh district forty-five 
of the forty-six furnaces are in action. It is feared 
that an unauthorised strike of coal miners in the 
Birmingham, Alabama, district may affect the pro- 
duction of pig iron. This is disappointing, as the 
miners in all districts had agreed to work through- 
out October without a signed wages agreement, 
ding the settlement of a new wage scale. There 
was a record shipment of iron ore down the Great 
lakes in August, the total shipments being 
13,976,770 tons. In September, however, the 
shipments dropped to 12,742,821 tons, owing to 
unfavourable weather. It is feared that there may 
be a shortage of ore later on in the year, as stocks 
at docks and in furnace yards at the beginning of 
September were 38,571,667 tons, compared with 
43,236,172 tons at the corresponding date in 1942. 
In October it was stated that the current steel pro- 
duction averaged 102-2 per cent. of capacity, equal 
to an estimated weekly output of 1,781,300 tons 
of ingots; in Pittsburgh, output averages 104 per 
cent.; in Birmingham, 95 per cent.; in Chicago, 
101-5 per cent.; and in Detroit, 96 per cent. The 
steel output in September for the entire United 
States industry reached 7,488,978 tons, or 100-4 per 


cent. of capacity. The September output included | ©™81¥ 


6,617,102 tons of open-hearth, 480,635 tons of 
Bessemer, and 391,241 tons of electric furnace 
steel. For the first nine months of 1943 production 
amounted to 66,294,032 tons, compared with 
63,966,055 tons for the corresponding period of 1942. 
According to the United States War Production 
Board, a shortage is likely to develop in the fourth 
quarter of this year of steel shipping drums. This 
is owing chiefly to a saddenly increased demand, and 
because a considerable tonnage of steel allotted for 
the manufacture of steel drums cannot be placed 
with the steel mills because their programmes are 
already filled. A great effort is being made to 
achieve maximum facilities for finishing drum sheet 
products, and some additional steel may be made 
available through the use of cold-rolled steel sheets. 


The Pig Iron Market 

During the past few weeks there has been a 
noticeable change for the better in the pig iron situa- 
tion. Easier conditions of supply are noticeable in 
nearly alldepartments. The foundries do not appear 
to be taking so much foundry pig iron as in the 
earlier part of the year, and certainly so far as high- 
phosphorus pig iron is concerned, the supply is in 
excess of the demand, and it is not difficult for con- 
sumers desiring to accumulate a reasonable reserve 
to build up stocks. High-phosphorus pig iron has 
not at any time during the war been in short supply, 
and now that there has been some shrinkage in the 
demand, the position tends to become even easier 
than it has been recently. Ironfounders generally 
are displaying some reluctance to commit them- 
selves to contracts for delivery over more than a 
month or two in advance, although the tonnages 
involved have been substantial. The jobbing 
foundries which have experienced a rather quiet 
time during the past few weeks have slightly 
improved their position as regards orders, whilst 
rather better conditions have also ruled amongst 
the light castings makers, although the majority 
of these firms are not well off for orders. The demand 
for pig iron from the textile machinery makers has 
been poor for a long time, and there is little evidence 
that any improvement is likely in the near future. 
Amongst the most active consumefs of foundry pig 
iron are the heavy foundries and machine tool 
makers. These sections of Bc sous Beene 
tries are operating on steady lines i r 
deliveries, andl the engineering foundries, which 
have never been short of work during the war, are 
active buyers. The position of hematite pig iron 
shows comparatively little change. There has been 
an expansion in production as supplies of high-grade 
ore have arrived from North Africa, but. larger 
imports would be welcome, and the tightness of the 
supply position has not been relieved sufficiently 
to enable the Control’s restrictions on the use of 
hematite pig iron to be relaxed. There have heen 
no imports of rubio ore from Spain for a long time, 


Export quotations are f.o.b. steamer. 


have improved of late, and as considerable quan- 
tities of these pig irons are used as a substitute for 
hematite, the position all round is better. The 
production of basic pig iron is maintained on a heavy 
seale, and the steel works are obtaining full 
supplies, 


Scotland and the North 

There has been no relaxation in the intense 
activity at the Scottish steel works, and it is evident 
that they will be working at top pressure until the 
end of the year and for some time afterwards. The 


interest of consumers is now concentrated chiefly 
upon the allocations which will be distributed at 
the end of the year. The plate position remains 
unc’ and consumers’ requirements keep the 
plate mills operating at capacity. The needs of the 
shipyards are sufficient to absorb the greater part of 
the plate output, but other trades, including heavy 
engineers, locomotive builders and wagon builders, 
are heavy consumers, whilst a large to e of 
plates is also absorbed in miscellaneous work. With 
the shipyards so heavily engaged, the allied indus- 
tries are naturally fully employed, amongst the 
busiest being the marine engineers. This branch of 
the steel-consuming industry is taking up large ton- 
nages of steel and has enough work in hand to keep 
it busy for months. Machine tool makers are big 
consumers of steel, and they also have a large number 
of contracts on their books. There is a heavy demand 
for steel bars and it is difficult to place an order for 
this material for delivery before the early part of 
1944. The output at the re-rolling works is on a 
heavy scele, and the mills are engaged chiefly upon 
the production of small steel bars, light sections, and, 
to @ lesser degree, upon strip. The Lancashire 
ineering industry is a big consumer of alloy 
steel, but the position of this material is somewhat 
easier, delivery dates having appreciably shortened. 
Many of the makers are now able to give delivery 
within two months. A large volume of business is 
passing in plates, and the demand for this material 
seems insatiable. The larger-diameter bars are also 
in strong request, and in some cases up to nine 
months has been required for delivery. Re-rollers 
are obtaining good supplies of semis and have been 
able to maintain a heavy production of small steel 
bars and light structural steel. The volume of 
business in reinforced concrete bars, however, has 
shown a decline during the past few weeks. The 
steel works on the North-West Coast are operating 
at high pressure and are producing large quantities 
of heavy and light rails, billets, and structural steel 
and plates. 


The North-East Coast and Yorkshire 

The heavy commitments of the steel 
works on the North-East Coast have made the 
placing of fresh business for delivery during the 
current quarter practically out of the question, 
excepting in cases where urgent priority can be 
claimed. The finished steel departments are work- 
ing at high pressure and the demand for plates, 
particularly medium and light plates, is absorbing 
the full capacity of the mills. The shipyards are 
taking large quantities of plates and thin sheets, and, 
in addition, heavy engineers, including electrical 
engineers, and wagon builders and locomotive 
builders are also requiring considerable. supplies. 
The equipment requirements of the railways are not 
small and the production of rails is on a heavy scale, 
whilst the collieries are taking up good tonnages of 
roofing material, light rails, and props. The struc- 
tural steel position is becoming difficult so far as the 
lighter descriptions of structural steel are concerned, 
but heavy joists are in comparatively poor demand, 
and it is possible to arrange for reasonably near 
delivery. In practically all departments the pro- 
ducers are maintaining a steady rate of delivery, but 
in one or two cases there is a tendency for delivery 
dates to lengthen. This is noticeable in the case of 
steel plates, sheets, and bars. The re-rolling industry 
is fully employed, and the works have large orders 
on their books for small steel bars, light structural 
sections, and special sections. They are obtaining 
good supplies of semis, however, and recently their 
rate of operations appears to have been increased. 
The demand for strip, however, is not good. Most 
of the Yorkshire steel works are so well booked ‘up 
that they cannot take orders for delivery in the 
current period. Business in alloy steel is somewhat 
irregular, but there is a considerable demand for the 
grades of alloy steel principally used by the engi- 
neering industry. The demand for thé more expen- 
sive kinds of alloy steel, also, has improved during 
the last week or two, although the movement has 
been relative and the demand is not so strong as it 


orders in hand are sufficient to ensure this, and the | req 


Unless otherwise specified home trade quotations are delivered f.o.t. 


producing this class of material are operating at 
capacity. The makers of basic steel are experiencing 
heavy pressure for deliveries and the works have 
sufficient orders in hand to keep them busy for some 
months. Recently there has been an improved 
demand for bar iron. 


The Midlands and South Wales 
With the Midlands iron and steel works 
heavily booked for several months ahead, it is a 
problem to consumers how to obtain the accept- 
ance of any orders except for material urgently 
uired for priority purposes. Less has been heard 
lately of the decline in the volume of new business, as 
a result of changes in the war production pro- 
gramme, and it would appear that whatever altera- 
tions have been made in Government requirements, 
the flood of business in other directions has quickly 
made good any slackening in demand. The position 
in the Midland iron and steel industry is therefore 
much the same as it was a month or two ago. The 
whole of the industry is working at capacity, and 
at no time has there been any relaxation in steel 
works operations. In a few departments there has 
been some reduction in the time required for 
delivery, which is noticeable in the case of alloy 
steel, the demand for which is not so insistent as it 
was. The demand for heavy plates, however, is fully 
maintained, and the requirements of the ship- 
builders, heavy engineers, and other consuming 
industries are sufficient to tax the resources of the 
producing works. There does not seem any likeli- 
hood of any relief to the works in this department, 
and the heavy requirements of the consuming trade 
are likely to be maintained during the war. The 
activity at the re-rolling works shows no sign of 
decreasing, and the works have a large accumula- 
tion of orders in hand for small steel bars and light 
angles. There has been no change of note in the 
yoni of the iron and steel industry in South 
ales. Government requirements absorb most of 
the production and after these demands have been 
met there is practically no iron and steel material 
left for unessential purposes. Excepting for heavy 
joists the demand for structural steel seems to be 
increasing steadily, and there is a tendency for 
deliveries of the lighter sections to lengthen. The 
strong demand for semis is keeping the works pro- 
ducing billets and sheet and tinplate bars fully 
occupied, but the re-rollers are obtaining regular 
and adequate supplies. Whilst there has been a 
little more activity in the market for tinplates and 
substitutes, the volume of new business has shown 


few signs of expansion. 
Iron and Steel Scrap 


Although there has been no important 
change in the iron and steel scrap market for many 
weeks the general tendency of the market is towards 
an improvement in the demand. The call is prin- 
cipally for good heavy scrap of the better qualities, 
and it is the shortage of this description that has 
forced the steel makers to use larger quantities of 
grades which for some time they have avoided using. 
Practically all consumers are prepared to take up 
parcels of good heavy mild steel scrap cut to furnace 
and foundry sizes, and the demand increases as the 
quantities coming on the market become smaller. 
Bundled steel scrap and hydraulically compressed 
steel shearings have a strong demand, particularly 
from acid steel makers, who are unable to obtain 
all the heavy steel scrap that they require. Plenti- 
ful supplies of mild steel turnings are arising and 
recently there has been an improved demand for 
the heavy and cheap descriptions, but little interest 
has been shown in other kinds. There has been an 
active demand for mixed wrought iron and steel 
scrap for basic steel furnaces. Good heavy material 
of this description is not easy to obtain, and the 
demand is steadily increasing. There is plenty of 
light material available, however, but dealers do 
not find it easy to dispose of their holdings. An 
active business has passed in cast iron scrap of all 
kinds, and the quantities coming on the market are 
quickly taken up. Consumers generally are seek- 
ing good heavy cast iron scrap in large pieces, as 
well as cast iron machinery scrap in cupola sizes. 
Some concern is felt at the possibility of a growing 
tightness in scrap supplics, but there seems to be a 
possibility that battlefield scrap will make its 
appearance in this country at no very distant date, 
although much will depend upon shipping available 
to transport it. The demand for compressed basic 
bundles has gradually been getting strong, and 
recently an improvement has been noticeable. There 
is a brisk demand for short, heavy steel suitable for 
the foundries, and any parcels coming on the market 
are rapidly taken up. There is a considerable 








and, naturally, this is a handicap to the producers. 
Supplies of medium and low-phosphorus pig iron 


was in the earlier part of the war. There is an 
active call for acid carbon steel and the works 


production of cast iron borings, and generally the 
demand is good. 
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Engineer Surveyors’ Association 
N t d M d Friday, Dec. 3rd.—Gtascow Brancu: Inst. of £ 
Oo es an emoran a neers and _ Shipbuilders, 39, Elmbank ( ‘resents 
Glasgow. ‘High-Speed Lifts,” F. H. Rothwal! 
sh 8 p.m. 
Institute of British Foundrymen 
Rail and Road steel punches used in conjunction with a high-speed fietotom, Dec. 4th.—Lancs Branco: Engineers’ Club, 
__ | percussion riveting hammer operating at 360 blows Albert Square, oe “Modern Core-Sang 
Tae Raitways or Russta.—The Soviet officials] por minute. The punches required frequent replace- Practice,” J.'G. A. Skerl. 3. p. m.—I.tNcory 
responsible for the restoration of the wrecked lines| meni, as only approximately 150 base plugs could 7 ‘the Tr. ere Comegs, Linedis. _ Rome Wark 
are doing a good job. Ina single fortnight 750 miles| be riveted with the high-speed steel and approxi-| (a,.he, re°hmical Committee in Wartime,” J. \y. 
of track on the central and southern fronts were/ mately 350 with the other hardened alloy steel aie tw 
restored to operation, and during the past six} punches. The Wickman ‘ Wimet ” tipped riveting | ,. oe Wiltieg 
months some 5000 miles of track have been restored. | punch, made from a solid nickel-chrome steel shank W otnantingh aga) ude eee: Peavey *  Ca’doro 
CHARLESBOURG - LORETTEVILLE Roap. — The] recessed for the brazing of the tip, has, we under- posse Min Beating va Welded Shine Paeton yi) cert 
Quebec Roads Department has announced that| stand, riveted over 100,000 base plugs without Roberts. | 5.45 p.m. 
work will shortly be started on the improvement of | maintenance of any kind and is still in good 
the Charlesbourg-Loretteville Road. Suggestions | condition. Institution of Automobile Engineers ‘ 
for the building of a new road had been received,| P.0,W. Examnations.—The Institution of | “°"4ay> Yow. 20¢h.—Denpy Gnapvates: School of 
but it had been decided to straighten out the existing | Mechanical Engineers announces that, thanks to pac of Stee ring G rainy H xn fame rag Phorectam 
road and eliminate the most dangerous of its seven- | arrangements made by the War Organisation of the a 
teen bends. British Red Cross and the Order of St. John of Institution of Civil Engineers 
Proposep RivER TUNNEL aT BuENOS AIRES.—| Jerusalem, thirty-seven candidates recently sat arr Nov. 27th.—N.W. sagem a ineers’ 
‘ . PPTs ce saad age wi ‘ shi Peden 
The Argentine Government has set up a committee | for the Institution’s examinations in prisoner-of-war Sheet Piling,” S. Packshaw. 2.30 p.m.—S. 7 


to advise on a project for the construction of a tunnel 
under the Riachuelo River in a southern quarter 
of the City of Buenos Aires. It is claimed that such 
a tunnel would help to solve the traffic problem, as 
the existing system of bridges is inadequate to 
handle with speed and efficiency the heavy volume of 
vehicular traffic. 

Missourt - Paciric Locomotives. — An _ order 
under curious circumstances has been placed with 
the Baldwin Locomotive Works of America. The 
Missouri-Pacific Railway Company, being in urgent 
war need of engines, to take a number of 
engines of a type which the same builders had 
delivered recently to the Denver and Rio Grande 
Western Railroad, with only a few quite minor 
changes in the specification. 

B. anpd O. Ramroap Locomotives. Lied! 
motives of the Baltimore and Ohio Railroad are 
now being painted blue, lined out in gold and red, 
instead of dark green. Clearer numerals and letter- 
ing on the cab and tender sides are being used, and 
the names carried on the cab sides of express 
passenger locomotives are being removed. Rarlway 
Gazette says that where names have been used to 
distinguish locomotives, in the case of the “ Presi- 
dent Pacific ” series of the ‘“‘ P.7” class, the class 
number only will be used in future for official 
purposes. 

THREE-DECKER Cars FoR Troops.—The Pullman 
Standard Car Manufacturing Company of America 
is making 1200 special cars for the transport of 
troops, incorporating a special triple-deck berth 
arrangement. This new sleeper embodies steel con- 
struction with heavily reinforced ends. It is 
designed for full interchangeability with all other 
ears, is equipped with high-speed passenger train 
car trucks and springs, and can be operated in any 
type of passenger train. When made up for night 
occupancy, it provides sleeping accommodations 
for thirty passengers, each in an individual bed, the 
car having berths arranged in tiers of three running 
crosswise, with the aisle along the side instead of 
in the centre, as in the conventional American 
sleeper. 


Wotrram Mixes To Reopren.—The wolfram 
mines of Benvenida and Abundancia, Spain, 
destroyed during the civil war, are to be put into 
production again. The daily output is estimated to 
be about 80 tons of crude ore. 

ALCOHOL FROM WueEaT.—Industrial alcohol is 
now being made from wheat grown in some of the 
Canadian prairie provinces. Approximately 2 gallons 
of alcohol can be made from 1 bushel of wheat, and 
Canada’s output of aleohol is estimated at 14 million 
gallons. 


Tue Late Mr. Ceci RicHarpson.—We regret 
to learn of the death of Mr. Cecil Ridaoien 
PCL S., on November 15th, a director and the 
secretary of Fredk. Braby and Co., Ltd., at the age 
of sixty-three years. Mr. Richardson "joined the 
firm in 1898, and was appointed secretary in 1917, 
in succession to the late Mr. Walter Braby. He had 
been a member of the board since October, 1928. 


TuncsteEN CaRpipE Rivetine Puncu.—To fulfil 
the demand for an increased life of riveting punches, 
A. C. Wickman, Ltd., of Coventry, has evolved a 

tungsten carbide tipped riveting punch, which has 
now been put through a series of tests in 4 shell 
case manufacturing works. It has proved successful, 
we are informed, under extreme conditions of 
operation and has increased production, eliminated 
frequent replacement, and reduced maintenance. 
This application of ‘‘ Wimet ” has been designed for 
cold riveting the base plug of H.E. steel shell cases. 
This operation was previously carried out with 
punches of high-speed and other hardened alloy 





camps in Germany. No fewer than thirty-four, 
or 92 per cent., passed with an exceptionally high 
average percentage marking. The results reflect 
credit both on the candidates and on members of 
the Institution and others in the camps who 
organised classes and acted as instructors. , 


TunGcsTEN ANaLysis.—At the request of the 
United States Government, agencies and private 
enterprise, the Bureau of Mines has published a 
report on methods of analysing tungsten ores, 
particularly those from low-grade deposits, which 
are now being explored. Announcing the new 
publication, Dr. R. R. Sayers, Director of the 
Bureau, said that dependable methods of analysis 
applicable to all types of these ores are essential to 
determine which are worth treating, and to regulate 
the method of treatment to assure the best recovery. 
To fill this need the report describes in detail three 
methods tried and proved in the Bureau of Mines’ 
laboratory at Salt Lake City. They are the standard 
cinchonine method, the tannic acid-anti-pyrine 
method, and a third method combining the first two. 
The combination method was found most suitable 
for all types of low-grade tungsten ores and is now 
in use at the laboratory. Its advantages are that 
the time required for analysis is less, the amount of 
cinchonine needed is reduced, and the final pre- 
cipitation of tungsten is invariably complete. A 
procedure for recovering the cinchonine, a reagent 
not readily available, is also outlined. 


Personal and Business 


Mr. R. NEetson has been elected chairman of the 
Galloway Water Power Company. 

ELECTROMAGNETS, Ltd., has changed its address 
to 1, Bond Street, Hockley, Birmingham. 

Mr. F. E. S. Beavan has been elected President 
of the Shipbuilding Employers’ Federation. 

Dr. C. J. T. Cronsnaw and Mr. D. R. Lawson 
have been appointed directors of Imperial Chemical 
Industries, Ltd. 

Mr. W. Metianp has been elected President of 
the National Smoke Abatement Society in succession 
to the late Dr. H. A. Des Voeux. 

Lizvt.-CoLoneL Epear Pam, A.R.S.M., has been 
elected President of the Institution of Mining and 
Metallurgy for the session 1944-45. 

Dr. A. M. Ross has been appointed to the Chair 
of Naval Architecture, Glasgow University, in 
succession to the late Professor P. A. Hillhouse. 

Mr. G. E. BEHARRELL has been appointed joint 
managing director and Mr. H. L. Kenward has been 
appointed a director of the Dunlop Rubber Com- 


pany, Ltd 








Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of its insertion, 
the necessary information should reach this office on, or 
before, the morning of the M of the week preceding 
the meetings. In all cases TIME and PLACE at which 
the meeting is to be held should be clearly stated. 


Bradford Engineering Society 
Monday, Dec. 6th.—Technical College, - Bradford. 
‘ Lighting i in the Woollen and Worsted Industry, 
J. W. Howell. 6.45 p.m. 


Chemical Engineering Group 
Thursday, Dec, 2nd.—Bristot Section: Chemical 
Department of the University, Woodland Road, 
Bristol. ‘‘Caustic Embrittlement in _ Boilers, 4 

P. Hamer and E. W. Colbeck. 5.30 p.m. 





AND Mon Assoc.: Engineers’ Institute, Park P' 
Cardiff. “‘The New Waterloo Bridge,” R. P. me 


3.15 p.m. 
Tuesday, Nov. 30th.—SrructuraL Division ; Great 
George Street, Westminster, 8.W.1. 


Difficult 

Encountered and Overcome in Connection i 
Constructional Works,” O. Faber. 5 p.m. 

Tuesday, Dec. Tth.—RatLwaY ENGINEERING Divisions 
Great George Street, Westminster, S.W.1. 
Mechanics and the Railway Engineer,” H. R, 
Reynolds, and ‘‘ Some Soil Mechanics Proble 108 On 
the L.M.S. Railway,” M. F. Barbey. 5 p.m. 


Institution of Electrical Engineers 

Monday, Nov. 29th.—Lonvon StupENTs: Savoy Place, 
Victoria Embankment, W.C.2. ‘‘ Multi-Channel 
— Frequency Telegraphs,” P. J. McMahon, 

-E. Centre: Neville Hall, West; 
Reed Newcastle. -upon-Tyne. ‘“‘ The Economic Flux 
ee in Large Supply Transformers,” D. J. Bolton, 
5 

W sane, 7 Dec. 1st.—W1RELEss SECTION : Savoy Place, 
Victoria Embankment, W.C.2. “ Electrical Hear. 
ing Aids,” T. 8. Littler, and “‘ A Basis for a Pre- 
diction of Performance of Hearing Aids,” M. Ry 
Balbi. 5.30 p.m. 

Thursday, Dec. 2nd.—Savoy Place, Victoria Embank. 
ment, W.C.2. ‘‘The Economic Rating of Motors 
and Transformers” and “The Economic Flux 
Density in Large Supply Transformers,” D. J, 
Bolton. 5.30 p.m. 


Institution of Engineers and Shipbuilders in Scotland 
Tuesday, Dec. 7th.—39, Elmbank Crescent, Glasgow. 
“Gravity Die Casting in Non-Ferrous Alloys,” 
E. H, A, Carlton. 6.30 p.m. 


Institution of Mechanical Engineers 

To-day, Nov. 26th. —Informal meeting. Storey’s Gate, 
Westminster, 8.W.1. “The Economic Use of Fuel 
in Works Boiler ” Operation,” J. H. Beynon, 
5.30 p.m.—ScortisH GRADUATES: Royal Technical 
College, Gl “Welding as Developed by the 
Mechanical Engineer,” W. C. Brodie. 7.30 p.m. 

Friday, Dec. 3rd.— APPLIED MECHANICS GrovrP : Storey’s 
Gate, Westminster, 8S.W.1. ‘On the Stresses in 
Hooks and their Determination by Relaxation 
Methods,” L. Fox and R. V. Southweil,. 6 p.m. 

Saturday, Dec. 4th.—WrSTERN BRANCH: Merchant Ven- 
turers’ Technical College, Unity Street, Bristol. 
‘““Remember the Past and Look to the Future,” 
Professor F. C. Lea. 2.30 p.m. 

Tuesday, Dec. 7th—S. Wates Brancn: Mackworth 
Hall, Swansea. ‘‘ Remember the Past and Look 
to the Future,” Professor F. C. Lea. 3 p.m. 


Institution of Production Engineers 
Tuesday, Nov. 30th.—WoOLVERHAMPTON SECTION: Wul- 
frun Hall, Wolverhampton. Inaugural Address, Sir 
Ernest Lemon. 6.30 p. 
Friday, Dec. 3rd.—LiNcotn Sectton : Technical College, 
Lincoln. ‘“‘ Training of Machine Tool Operators,” 
F. J. Keeble. 6.30 p.m. 


Junior Institution of Engineers 
To-day, Nov. 26th.—39, Victoria Street, S.W.1. ‘“‘ The 
Development of British Gun Ammunition Com- 
ponents,” H. 8. Rentell. 6.15 p.m. 
Friday, Dec. 3rd.—39, Victoria Street, 8.W.1. ‘* Some 
Elementary Aspects of Geology,” N. 8. Aston. 
6.15 p.m. 


Manchester Association of Engineers 
Saturday, Nov. 27th.— meers’ Club, apart 9 Square, 
Manchester. ‘‘ The ufacture, Testing, Pro- 
tection of Steel Pipes for Water Mains an Services,” 
J. H. Smith. 2.30 p.m. 


North-East Coast Institution of Engineers and Shipbuilders 
— Nov. 26th.—Mining Institute, Newcastle-upon- 
. “* Notes on the Design and Performance of 


Water-Tubs Boilers for Cargo Steamers,” W. 
. 6 p.m. 
Royal Aeronautical Society 


Wednesday, Dec. 8th—GravvaTE Section : 4, Hamilton 
Place, Piccadilly, W.1. ‘‘Gliders and Gliding,” 
K. G, Wilkinson. 7.30 p.m. 


Royal Society of Arts 
Monday, Nov. 29th.—John Adam Street, Adelphi, 
WL.2. “Forest Products,” W. A. Robertson and 


H. A. Cox, 1.45 p.m, 


we 


yes 





